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CHUONG TRINH CHUYEN DICH NANG LUONG BEN VONG VIET NAM - EU (SETP) % Global w
- EU - VIET NAM SUSTAINABLE ENERGY TRANSITION PROGRAMME (SETP) *x X =7~—
‘ ~Gatewa T8 CHUC PHAT TRIEN
BO CONG THUONG Funded by

the European Union CONG NGHIEP LIEN HGP QUC

Dy an “Day manh hoat déng tiét kiém nang lwomg trong cac doanh nghiép cong nghip I6n thong qua hé thong
quan Iy nang lwong va toi wu hoa hé thong va thue hanh TKNL trong cac DNVVN tai Vit Nam” (IEEP)

CHUONG TRINH PAO TAO

CAI THIEN VAN HANH & TRIEN KHAI HQNL
CHO DOANH NGHIEP NHO VA VUA

Nang lwong
Dién mat
troi

Héa don
nang lwvong

Danh sach @
kiém tra
Kiém soat @
van hanh

Ha Noi, 26 - 27/05/2026
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BO CONG THUGNG va toi wu héa hé thong va thue hanh TKNL trong cac DNVVN tai Viét Nam (IEEP) o Y o0 CONG NGHIEP LIEN HGP QUOC

CAI THIEN VAN HANH VA TRIEN KHAI HIEU QUA NANG LUQONG
CHO DOANH NGHIEP NHO VA VUA

Tir ngay 26 dén 27/05/2026

Tai Khdch san Adonis, 55 phé Neguyén Du, P. Hai Ba Trung, Ha Nji

Ngay 1
Thoi gian Noi dung Nguwoi trinh bay
8.00-8.30 bang ky hoc vién
8.30-8.35 Gidi thiéu thanh phan Dy an UNIDO
8.35-8.45 | Phit biéu khai mac Do Cong Thuong/ Dy
8.45-10.15 | Giéi thiéu vé Hiéu qua ning luong Chuyén gia trong nudc

10.15-10.30

Nghi gitra gio

10.30-10.12

Lap ké hoach niang luong va xay dung ké

Chuyén gia trong nugc

hoach hanh dong
12.00-13.30 | An trua tai khach san Toan bd 16p hoc
13.30-15.00 | Phan tich dit li¢u Chuyén gia trong nudc
15.00-15.15 | Nghi giira gio
15.15-16.30 | Kiém soat van hanh va kiém tra Chuyén gia trong nudc
Ngay 2
Thaoi gian Noi dung Nguwoi trinh bay
8.00-8.30 Hoc vién ky diém danh ngay 2
huyén dé k¥ thuat: .
8.30-10.00 Chuyen 4¢ ky thua Chuyén gia trong nudc

- No1 hot va n61 dun nudc nong

10.00-10.15

Nghi giira gio

10.15-12.00 | - M4y nén khi va Hé théng bom Chuyén gia trong nudc
12.00-13.30 | An trwa tai khach san Toan bo 16p hoc
13.30-15.00 | - Hé thong lanh va Chiéu sang Toan bd 16p hoc
15.00-15.15 | Nghi gitra gio

15.15-16.45 | - HVAC va danh gi4 quy trinh Chuyén gia trong nudc
16.45-17.00 | Tong két & phan hoi Toan b 16p hoc
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CHUONG TRINH CHUYEN DICH NANG LUGNG BEN VONG VIET NAM - EU (SETP)  » Global @
Dy manh hogt déng TKNL trong céc DN céng nghiép lom théng qua hé théng quin Iy **Gatewa -
NLvA thi tru héa hé théng va thire hanh TKNL trang cc DNVVN tai Viét Nam” (IEEF) y 6 GHUG PHAT TRIEN
BO CONG THUONG the Bvnoasn uion  CONG NGHIEP LIEN HOP QUGG

PAO TAO VE CAI THIEN VAN HANH VA TRIEN KHAI HIEU QUA
NANG LUONGCHO DOANH NGHIEP NHO VA VUA (DNNVV)

Chuong trinh Dao tao clia UNIDO vé Cai thién van hanh
va Trién khai hiéu qua nang lugng

Ngay 1

Trinh bay bai: TS. Hoang Anh, TS. Ta Dang Khoa
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Thong tin chung

® L&i thodat hiém

Nha vé sinh

Dién thoai di dong

Gio giai lao
* Antrua

Vui long han ché va chi s
dung email trong thoi gian
nghi giai lao




Gi¢i thiéu

e Tén

* Congty

* Kinh nghiém quan ly nang luvong

¢ Ban mong mudn hoc dworc gi trong nhirng budi dao tao nay?
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Chuwong trinh ngay 1

Ngay 1 — Gidi thiéu vé Hiéu qua nang lwong, Lap ké hoach niang lwong & Phan tich dir liéu

08:45 —10:15 Gidi thiéu vé hiéu qud nang lvong

10:15-10:30 Giai lao

10:30 - 12:00 Lap ké hoach nang luvgng va xdy dung ké hoach hanh dong
12:00-13:30 Antrua

13:30 - 15:00 Phan tich dit liéu

15:00 - 15:15 Giai lao

15:15 - 16:30 Kiém sodt van hanh va kiém tra
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Chuong trinh ngay 2

Ngay 2 — Chuyén dé ky thuat

08:30 - 10:00
10:00 - 10:15
10:15-12:00
12:00-13:30
13:30-15:00
15:00 - 15:15
15:15 - 16:45
16:45-17:00

N6i hoi va ndi dun nudc néng

Giai lao

May nén khi va Hé théng bom

An trua

Hé théng lanh va Chiéu sang

Giai lao

Hé théng théng gid va diéu hoa khéng khi (HVAC) va dénh gid cong nghé
Téng két & Phan hoi
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Chinh sach nang lwvong qudc té va qudc gia

Céac muc tiéu phat trién bén virng clia Lién Hop Québc @ CAC Myc TIEU

L s PHAT TRIEN BEN VNG (SDGs)
17 muc tiéu nham dat dwoc sy phat trién bén virng
Théa thuan Paris v& Bién déi Khi hau
Gidi han mirc tang nhiét do & 2°C
Chuwong trinh quéc gia vé S dung nang lwong tiét kiém va hiéu qua cla
Viét Nam (VNEEP) giai doan 2019-2030 (Quyét dinh 280/QD-TTg) dat ra
cac muc tiéu téng thé vé viéc tiét kiém 8-10% tbng néng lwong qudc gia.
Luat s dung nang lvong tiét kiem va hiéu qué (Luat SDNL TK&HQ)
(50/2010/QH12) & Luéat stra dbi, bd sung mot s6 diéu clia Luat SDNL
TK&HQ (77/2025/QH15)

Tiéu diing va
12 san xuét cé
trach nghigm
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Tai sao ching ta can quan tdm dén quan ly nang lwong?

Trong doanh nghiép cua ban,
ai co thé phé duyét moét khoan
chi tiéu tri gia 50.000 USD?

Ai trong doanh nghiép cua ban
c6 thé quyét dinh bat mét phu
tai 25kW nhw may bom nuwdc
lam mat hoac may nén khi?
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Hiéu qua nang lwgng 1a mot co hdi lén dé tiét kiém chi phi

Céng ty thyc pham d3 gidm murc tiéu thu khi gas ty nhién 12% trong ndm
dau tién

Cong ty thép da cai thién hiéu qua nang lwong cda o nung 1én 5%
Céng ty gidy da cai thién hiéu qua ndng lvgng téng thé 1én 7%

Cong ty thép d3 tiét kiem 11GWh nhién liéu bang cach thay déi cac thong
s6 cai dat trong quy trinh san xuét

p . . . 4 F g
8 cina s
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Loi ich cha hiéu qua ndng lwong trong cong nghiép
> Hiéu qua nang lwgng da nhiéu lan chirng minh rang:

v/ Gilp cac doanh nghiép cdng nghiép tiét kiém chi phi

v Tang d0 tin cdy trong van hanh

v' C6 tdc dong tich cuc dén ndng suat va kha ndng canh tranh

v C6 thé mang lai loi nhu&n hap dan vé kinh t& va tai chinh

v’ Cai thién an ninh ngudn cung

v Nang cao trach nhiém x3a héi cia doanh nghiép

v

Tai sao diéu nay khoé thyc hién trong thyc té?

10
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Cac rao can ddi véi hiéu qua nang lwong trong cong nghiép

> Ban lanh dao tap trung vao san xuét, khong quan tam dén hiéu qua nang lvong

> Thiéu thong tin va hiéu biét vé cac loi ich tai chinh va loi ich quan trong khac

> Thiéu cac ky nang ky thuat can thiét & danh gia/ do lwong hiéu qua, xay dung va
trién khai cac dy an tiét kiém nang lwong

> Chi phi ban dau quan trong hon chi phi dinh ky - thiéu két néi gitra cac ngudn ngan
sach dau tw va van hanh

> Kién thire vé hiéu qua nang lvong thuwong chi ding lai v&i tieng ca nhan, khéng dugc
phd bién rong cho toan thé doanh nghiép/ t& chirc > thiéu tinh bén virng

> Ban |anh dao cép cao chwa nhan thirc day du vé quy mé cta nhivng co' hoi tiét kiém
nang lwong

11
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Thao luidn

Co thé tiét kiem 10%
nang lvgng tieu thy

ma khong can nhiéu
von dau tu khong?

12
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Phwong phap quan ly nang lwong thiéu hé théng!

[ Khdng kiém sodt, chi phi lai tdng lai
Chi phi ﬁ
+5% / w
0

-5%

B4t dau kiém toan
lai tir dau!

-10%

-15% - e ;
Trong tam kiém soat

Thuc hién kiém toan dé cit giam
Idng phi, dau tu mot phan

-20%

-25%
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Ban lanh dao cam két
vGi chuong trinh

Céach ti€p can cé hé thong

Chi phi

| Duy tri cac khoan |
+5%

tiét kiém ban dau |~

5% o ' I

Hinh thanh van
hoéa cong ty

-10% | (16i vu héa van hanh
Trude sau d6 mai

-15% dau tu gidi phap
-20%
-25% T
0 Nam 3

14
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Quan ly nang lwvo'ng va Thwong mai

> Nhiéu tap doan trén thé giéi dang yéu cau sv tham gia tir cac nha cung cap, vi
du cac san pham duoc xuat khau sang EU - da va dang phai ap dung san xuéat
tinh gon (lean) va bén virng v&i mdi tredng (vi du: Wal-Mart, Toyota).

> Viéc ap dung quan ly nang lwong trong chudi cung (rng chd yéu dwoc thuc day
manh bd&i cac nwédc Tay Au va Nhat Ban

> Céc doanh nghiép xuéat khau néu khéi dong ngay tir bay gi® sé co loi thé canh
tranh

> Quan ly va st dung nang lvong c6 hé théng ciing lam gidm gia thanh sén pham

> Trong mét sb trwong hop, day cling la quy dinh cta phap luat

15
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Loi ich kinh doanh ctia Hé théng quan ly nang lwong trong DNNVV

.' Tiét kiém chi phi truc E Tang nang lwc canh ’ Dé tiép can tai chinh
tiép tranh va lgi nhuan xanh

° Dap ¢rng ky vong cla N x Tang uy tin va thuong

¥ i hang (CBAM..) | f #) Tangnangsudt g hiéu

16
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Quan ly nang lwong hiéu qua

Cam két cha to

Tap trung vao tat ca chire

cac yéu td méi dat
dwoc thanh cong

Hiéu biét vé ky
thuat

17
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Chuwong trinh Sadu buéc vé Hiéu qua nang lwong cho DNNVV

Cam két * Danh gia hién trang quan ly nang lugng cta doanh nghiép

o Cam két danh thoi gian va kinh phi dé thuc hién hoat déng cai tién

L e , * Hiéu rd héa don nang lwgng va danh gia phan bé tiéu thu nang lwvong qua biéu d6

Xac dinh cac SEU Y g R p gy
* Hiéu rd céc khu vure/ hé théng/ thiét bi tiéu thu nang lwgng dang ké (SEU)

., L, s X ey en e Xem xét va theo d&i hdéa don nang lugng clia doanh nghiép

Giam sat cdc chi so cai thiéen HQNL - EnPI Se NI . .. iy i
® Gidm sat muc tiéu thu ndng lugng hodc hiéu qua ndng lugng cla cdc SEU

* Tap trung vao cac SEU

e Hiéu ré mot vai thong s6 anh hudng lén dén muc tiéu thu / hiéu qua nang lugng

Kiém soat van hanh

o Lap mot ké hoach hanh déng tir danh muc cac y twéng

Thyc hién hanh don p o
: : ng * Nén cu thé Ai, Cai gi, Khi nao va tiét kiém dugc bao nhiéu

* Giam sat va danh gia lai mdrc cai thién clia tirng du an sau khi trién khai thuc t&
o Xem xét lai hoat dong van hanh dé tim thém co hdi cai tién

18



4

B CENA THUDNG

- Global
‘. Gateway Skiniy

P v e

&

P Pk Taln
Tl WIEF Ltw P T

Tw danh gia — Hé

théng quan ly NL - EnMS cho DNNVV ctia UNIDO

Cac ban hay tw danh gia vé cac thyc hanh quan ly
nang lvong trong doanh nghiép cia minh (theo mau

sau)

10 phut

-4

B CENA THUCMG
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Tw danh gia — Cong cu EnMS cho DNNVV cua UNIDO

Huwéng dan: Thang diém tir 0 dén 5. Diém 0 nghia Ia rat kém, va diém 5 Ia cao nhat.

Cau hoi

Tiéu dé

Thang danh gia

Thuwe hanh hién tai

Diém

Ban lanh dao c6 cam két v&i viéc gidm chi phi
nang luvgng va cé chinh sach nang lugng dugc
phé duyét khong?

Cam két cla
|lanh dao

Ban lanh dao c6 thao luan vé cac van dé ning luong nhung chuwra cé hanh dong cu thé.

Ban lanh dao c6 cam két va da ban hanh chinh sach ndng luong.

Ban ldnh dao thé hién cam két manh mé va da phan bd day da ngudn luc dé quan Iy ning lvgng.

D3 xac dinh vai tro va trach nhiém cho tat ca cac
cé nhan cé anh hudng dén viéc st dung nang
luvong dang ké chua?

Vai tro va
trach nhiém

Vai trd va trach nhiém chua dugc xac dinh rd, chi y&u mang tinh khéng chinh thire.

Vai tro va trach nhiém duoc 1ap thanh tai liéu cho mét s6 it nhan sur.

C6 ma tran vai tro va trach nhiém toan dién gitta ban Ianh dao va cac nhan sw van hanh SEU.

Céc ho st dung nang lwgng dang ké (SEUs) da

Chua c6 di liéu.

1.
3.
5.
il
3.
5.
1.
duoc dinh leong va 1ap hb so chura? SEUs 3. Cac khu vy tiéu thy ndng lwgng Ién da dugc nhan biét nhung chua do lwdng hodc phan tich.
ocdinhiuong valap ‘ 5. C6 hiéu biét chi tiét vé dic tinh tiéu thy nang luong ciia céc SEU.
Cac théng s6 van hanh cla tirng SEU d4 dugc xdc | Kiém soét i Ct\u’a ¥ap tr\un.givaO v?n e na,ng quqg trgng L/anyhar“\h
dinh va kidm sodt chua? van hanh 3.Van hanh va kiém soat SEU c6 xem xét dén yéu to nan, qung.i
: : - 5. C4c hoat déng van hanh va bdo tri dugc [ap thanh tai liéu va kiém sodt chit ché.
Céc chi s6 do luvong hiéu suat nang lugng (EnPls) 1. C6 EnPI cho chi phi ndng lvgng hodc mirc tiéu thu nang lugng (kWh, kg hoi, v.v.).
d3 duoc xac dinh dé st dung trong theo dbi tiéu EnPls 3. C6 EnPI cho SEU duéi dang kWh/don vi san pham.
thu ning luong va hiéu suat chua? 5. C6 EnPl day dU, bao gdbm tat ca cac yéu t6 anh hudng dén hiéu suat ning lugng.
K& hoach 1. Nha mdy chi biét mot vai y twdng dé tiét kiem nang lugng.
D3 c6 ké hoach hanh dong vé nang lwgng chua? R aA 3. Nha may thuc hién cac dv 4n va theo d&i két qua tiét kiém nang lwgng dat duoc.
hanh dong S s oty i ok 2
5. Nha may xac minh muc tiét kiém nang lvgng dat dugc tir tat ca cac dv én.
Céc hoat déng quan Iy nang lvong cé duoc xem DPanh gia va ; 'Cl'ro\u;hlce: kh;njg:lnr:;ét:l:l‘gitr;?nghq:aksa:hzli?c trao doi.
xét dinh ky vé tinh hidu qua khong? xemxét | oc nop 8 © phan ky thugt.

C6 hoat déng xem xét chinh thirc gitta cac bd phan chirc nang

20
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Vi DU VE QUAN LY NANG LUQNG

Két qua Tw danh gia

* Ban hoc duoc gi tir két qua tu
danh gia cda minh?

* Ban nén thyc hién nhirng hanh
déng gi dé cai thién cac hoat
dong quan ly nang luong tai
doanh nghiép?

21
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Cam két quan ly ning lwong

22
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Puwa ra cam két

Ban lanh dao cap cao dua ra cam két cai tién

* Ty |é cdi thién duoc yéu cadu hodc ky vong la bao nhiéu?

Giam sat va theo ddi cadc hda don nang lwong va chi sé két qua thuc hién
nang lugng

Dam bdo bé tri dd ngudn luc

Cac ké hoach hanh ddng cai tién can duoc phé duyét

Can quan sat su lang phi ndng lvong va cé bién phap xt ly

Tap trung vao kiém sodt van hanh

Cong tac bao tri nha mdy can bao gébm cac xem xét vé hiéu qud nang lugng

23
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Phé duyét chinh sach nang lwvong

P TI (=) A 2 " A 5 . A
9 Cam két cai tién 773 Phan bo ngudn lyc ;& Tuan thu phap luat
e AL » Mua sdm hudng
w Loai bo lang phi Q ;hjet ke’huofng dén O dén hiéu qua ndng
iéu qua —

luong

24
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Phan bd nguén luc

Chung ta can danh thoi gian dé xac dinh nén chi/dau tv vao dau

Thaoi gian 1a nguén lyc quy gid nhat

Can hiéu rd tién nén duoc chi/dau tv vao dau

Chung ta cdn cé mdt ngan sach tai chinh twong xirng véi tham vong tiét
kiém nang lvong

25

ate =
@ iugm @

B0 OONG THUCNG pik L Gl WP L P Ui

Nén phan bé bao nhiéu ngan sach?

e NEu muc tiéu la tiét kiém 10% trén héa don nang lvong
e Néu tiéu chi dau tw cda ban Ia 4 ndm hodc it hon

 Thi ngudn tai chinh ban nén chuan bj la:
Vén dau tw cin thiét = Héa don nang lwong * 4% * 4 nam

Ban c6 tinh dén diéu nay trong khi |ap ngén sach hang ndm chua?

26
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Giao trach nhiém

* Chung ta can mot ngudi & cap cao nhat cla t6 chirc dé dan dat cac hoat dong vé ning luvong
e Chidao cac hoat déng
*  Daidién cho hoat dong quan Iy ndng lvong & cap cao
*  Tim ki€m sy hd tro cho viéc quan ly niang luong
e Day la nguoi dai dién quan ly nang lwong
e Chung ta cAn mot ngwdi van hanh hé théng quan Iy ndng lwvong (EnMS) hang ngay
e Hiéu rd chi tiét vé hé théng
e Diéu phéi viéc phat trién hé théng
e Daidién cho hé théng trong céc cudc danh gia tir bén ngoai
e Day la nguwdiquan ly nang lwong

e Trong m6t s6 trudng hop, cd hai vai trd nay s& do cung mdt ngudi dam nhiém, trong céic
tredng hop khac, nhiém vu cé thé duwgc phan chia.

27
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Murc dd cam két phu thudc vao héa don nang lwong

 Tuy thudc vao quy mé doanh nghiép, ban cé thé quyét dinh b6 nhiém mot nhan vién lam diéu phéi
vién nang lvong.

* Diéu phdi vién nang luvgng s& quan ly nang lwgng trong doanh nghiép va phai cé kha nang dua ra
cac quyét dinh quan trong.

* Nhitng trach nhiém va nhiém vu nay nén dwoc thém vao ban mo ta cong viéc cia ho.

e Diéu phdi vién nang lwvong phai [d ngudi nhiét tinh, cé kha nang giao tiép tét vai ddng nghiép va
phai c6 thai gian dé xay dwng mét chuong trinh hiéu qua.

e Diéu phdi vién ndng lvong can cé sy quan tdm va mot sd kién thirc vé quan ly nang luong.

Vi du nhan vién c6 thé dam nhan vai tro diéu phdi vién nang lwvong 1a quan Iy co s& vat chat, quan ly

clra hang, quan ly van phong, v.v.

Ban s& can xem xét can than trong doanh nghiép clia minh dé danh gia ai la (rng vién phu hop nhat.

28
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Nhiém vu cua diéu phéi vién nang lwong

* Danh gia tinh hinh s&r dung nang luvgng hién tai trong cong ty

* Giam sat viéc s&r dung nang lugng mot cach thuong xuyén

* Xac dinh céc khu vuce cé thé thyc hién tiét kiém

* Lap k& hoach hanh ddng dé tiét kiem nang luvong

» Trao d6i ké hoach v&i cac nhan vién khac

* Diéu phéi viéc thyc hién ké hoach nang luong

* Gidm st va danh gid hanh vi cha nhan vién déi vdi viéc si dung nang luong
* Diéu phdi cac hoat ddng ndng cao nhan thirc cho nhan vién

* Bdo cdo vé chuong trinh quan ly nang luvong
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Trach nhiém chinh cta ban 1anh dao cap cao
4% Dua ra cam két
« Cam két bang van ban
#  Thé hién tam quan trong cla nhiém vu
32 Cung cap sy ho tro va dinh huéng
A

Noi di doi véi lam
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Céc yéu td cam két — Cong cu EnMS cho DNNVV ctia UNIDO

Ban lanh dao cip cao cam két cai tién lién tyc trong hiéu qua ning lwgng clia chiing ta va sé nd luc cai thién hiéu qua trong nim t&i thém 5%

Vai tro va trach nhiém

Nhiém vy

Yéu cau

Nguwoi chiu trach nhiém

Tan suat Tai liéu lién quan

Xdc dinh pham vi va ranh gi¢i cia EnMS

Pham vi va ranh gi¢i bao gdm toan b viéc st dung dién va nhién liéu trong t6 chirc.

Quan ly cdp cao

Dénh gid hang nam | Céng cu UNIDO

Xay dung chinh sach ndng lugng Chinh sach nang lwgng clia t8 chirc dugc trinh bay & phan dau cla bang nay. Quan ly cap cao Hang ndm Céng cu UNIDO

Thiét Iap muc tiéu va chi tiéu nang (Eac rr‘wc tl?u va chi tlheu cai tblen hlleu,suat r]ang lu‘ong sé dugc ban lanh dao thiét Quén I van hanh eI congcy UNIDO:

lwong 1ap hang nam dua trén khuyén nghi cia Nhém nang lugng. Danh muc Co héi

Dao tao ndng lugng cho van hanh vién | T6 chirc dao tao cho ky sw bao tri va van hanh vién SEU theo tiéu chi van hanh va bao PO N " Cong cu UNIDO —

N Quan ly van hanh Hang ndm a PPN
SEU tri. Tiéu chi van hanh
N N P Trudng phong nhan sy trién khai chién dich nang cao nhan thirc va treo ap phich e (160 R M

WEIRE @0 A v G i khuy&n khich nhan vién tt thiét bj khi khong st dung. Quén Iy nhan sy Hang nim N/A

Van hanh cac SEU Xa/c d!nﬂh cac thong s6 van hanh cho khu virc van phong va cac ho st dung nang lugng Quén I van hanh Hang nam ang Cl{ UhNIDF) -
déng ké. Tiéu chi van hanh

Bdo tri cac SEU Xéc dinh cdc tiéu chi bao tri cho cac ho sir dung néng luong dang ké. Quan ly van hanh Hang ndm GenipEy LRe=

Tiéu chi bao tri

Thiét ké hiéu qua ning lwgng

Bo6 phan van hanh va ky thuat xem xét cac thiét ké méi dudi goc do hiéu qua ning
lwong.

Nhém quan ly

Khi can thiét N/A

Cong cu UNIDO —

Theo d6i héa don ndng lugng Ra sodt héa don nang lugng hang thang va ghi nhan cac sai léch. Ban Quén ly Nang lugng Hang théng Hod don nang
lwgng
31
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Cac yéu t6 cam két — Céng cu EnMS cho DNNVV ctia UNIDO

Ban lanh dao cip cao cam két cai tién lién tyc trong hiéu qua ning lwgng clia chiing ta va sé nd lwc cai thién hiéu qua trong nim t&i thém 5%

Vai tro va trach nhiém

Nhiém vu Yéu cau Ngu@i chju trach nhiém Tan suat Tai liéu lién quan
A mem (- o i s . PR P o PR R . Cong cu UNIDO — Hoa don nang lugng
Theo dbi céc chi s6 nang lugng Ra sodt hang thang céac cong to phu (néu cd) va ghi nhan sai léch. Ban Quan ly Nang lugng Hang thang hosc bang tinh EnPl b6 sung
Kiém tra hé théng Dénh gié viéc van hanh cta hé théng quan ly nang lwong. Ban Quan Iy Nang lugng Hang thang Cong cu UNIDO — Danh muc Co hoi
Ra soét tién d6 cac co hdi cai ti€én | Ra soat nhat ky cac co hdi. Ban Quan ly Nang lugng Hang thang Céng cu UNIDO — Danh muc Co hdi

Gidm sat kiém soat van hanh

Ra sodt cac théng s6 van hanh cta SEU va so sanh vai tiéu chi van
hanh dé déanh gia mirc d6 phu hop va hiéu qua.

Ban Quan ly Nang lugng

Hang ngay/tuan

N/A
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Nghi giai lao
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Chuong trinh ngay 1

Ngay 1 — Gi&i thiéu vé Hiéu qua nang luvong, Lap ké hoach nang lwong & Phan tich dir liéu

08:45-10:15  Gidi thiéu vé hiéu qua nang lugng

10:15-10:30 Giai lao

10:30—-12:00  Lap k& hoach nang luvgng va xay dung ké hoach hanh déng
12:00-13:30  Antrua

13:30 - 15:00 Phan tich dit liéu

15:00 - 15:15 Giai lao

15:15-16:30  Kiém soat van hanh va kiém tra
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Tuan thu phap luat

N&m rd cac yéu cau va nghta vu phap ly
Xem xét moi cam két ty nguyén
N&m virng moi cam két clia doanh nghiép

* Net Zero, SBTi, giam phat thai CO,, muc tiéu gidm tiéu thu ndng lugng x%...

thdng méi trwdng hodc an toan

Thuwe hién danh gid dé ddm bdo ban tuan thid phép luat
Hoan thanh cung véi bat ky hé théng nao khéc tai co s& nhu hé

8
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Mot s6 quy dinh phap ly ban nén biét

Luét str dung ndng luong tiét kiem
va hiéu qué (Luat SDNL TK&HQ) &
Luét stra ddi, b6 sung mét s6 digu

ctia Lugt SDNL TK&HQ

Nim / ID Muc dich / Ph

50/2010/QH12  Luét co ban vé st dung hiéu qua va
77/2025/QH15 bdo toan ning luong

hinh (c6 thé anh hwé'ng dé€n DNNVV)

Nghia vu déi véi cac td chirc trong viéc st dung nang luong tiét
kiém, xay dwng ké hoach SDNL TK&HQ hang nam, ap duvng cong
nghé hiéu qud, tich hgp hiéu qua nang lwgng vao san xuat...

Ap dung rong rii cho tat ca "t6 chirc, doanh nghiép,
cd nhan" bao gdm ca cac DNNVV

Nghi dinh vé thi hanh Luat SDNL
TK&HQ)

21/2011/ND-CP
&30/2026/ND- Quy dinh chi tiét thi hanh Luat
cp

Binh nghia "co s& s dung nang lwong trong diém", yéu cau ho
phai thyc hién kiém toan nang Iugng dinh ky 3 nam, bao cao tiéu
thu nang luong, 1ap ké hoach hiéu qua nang luvong...

Céac DNNVV duéi ngudng "str dung nang luong
trong diém" c6 thé khong bi bat budc vé mat
phap ly, nhung mét s nghta vu cé thé dwoc ap
dung gian tiép

Théng tw hwéng dan lap ké
hoach SDNL TK&HQ, thwe
hién KTNL

Cap nhat cac quy dinh quan ly
25/2020/TT-BCT nang qu‘ng cho céc co sé st
dung nhiéu néng lwvong

Yéu cau cac co sé Ion phai nop ké hoach siv dung nang luong
hang nam va ké hoach hiéu qua nang lvgng dinh ky 5 nam, bao
céo cho S& Cong Thwong (DOIT), thyc hién kiém toan nang lwong
dinh ky, bao cdo tiéu thu ndng luong cho chinh quyén dia phuong

Céc DNNVV vurot ngudng "str dung nhiéu nang
lwong" phai tuan tha

Théng tw & Quyét dinh quy
dinh danh muc thiét bj dan
nhan nang lwong

04/2017/QP-TTg Cang bd va dan nhan Hiéu qua
&36/2016/TT-  N&ng luong cho cc thiét bi gia
BCT dung / van phong

Yéu cau cac don vi nhap khau / san xuét thiét bj / thiét bj CNTT
phai ndp To khai hop quy (DoC) cho VNEEP, dap (rng Tiéu chuan
Hiéu qua Nang lwong Téi thiéu (MEPS) va cac quy tic dan nhan
nang lvong

Ap dung cho cac DNNVV san xut, nhap khéu
hoégc str dung cac thiét bi dwoc quy dinh

Nghi dinh vé co' ch€ mua ban dién
truc tiép, (Hop dong DPPA)

Quy dinh mua sdm nang luong

80/2024/ND-CP i tao

Céc don vi tiéu thu dién 16n co thé dam phan céac hop ddng mua
ban dién tai tao truc tiép (DPPA) v&i cac nha may phat dién, bé qua
mét sb rang budc clia ludi dién

Céc DNNVV ¢6 thé hudng lgi dang ké néu tham
gia DPPA — phu hop hon voi cac doanh
nghiép vira va lon

Tiéu chuan hiéu qua nang
lwgng / MEPS & Quy dinh dan
nhan

Bao gbm (Quyét Xac dinh cac tiéu chuén hiéu suét
dinh, tiéu chuan téi thiéu gho dong co dién, chiéu
TCVN) sang, thiét bj gia dung, HVAC...

Thiét bi duoc quy dinh phai dap tng Tiéu chuén Hiéu qua Nang
lugng Téi thiéu (MEPS) va tuan thi cAc tiéu chudn kiém tra / dan
nhan quéc gia (vi du: cac quy chuan TCVN)

Ap dung cho cac DNNVV khi mua sém, I&p dat
hodc nhap khau cac mat hang dwoc quy dinh
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Khi d3 tuan thu phap lut, bwédc tiép theo la gi?
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Nang

lwgng xanh

bién

mat troi
Danh muc
. Kiém
Kiém soat toan NL
van hanh

kiém tra
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Xac dinh cac nguén nang luong

~ - A ? ~ ?
T E—————— e D{rliéu cua tat ca
4,500,000 7 A 1
4000000 CaC nguon nang
Dau diesel 4% 3,500,000 ‘A
g omoe lvgng can dwoc thu
2 2em
oenws £ 2000000 ~ N
S oo thap lién tuc
L000.000
500,000
o
FEiiiiis s/ ¢ Doanhnghiép can
| vanemue | cacoauonmngieone | et
Cac ngudn nang lvgng Nang lwgng [kWh]| Chi phi [VND] |Phat thai [tCO,] h v .
thu nang luvong, chi
| Dién ludi 14.722.082  2.649.975.000 4.888 PN 8 i g',
- Dién mt trof tu san xuét tai ché 270.000 - - phi va lvong phat
Nhiét Khi ty nhién — d6t trong 16 hoi 20.750.824  1.037.541.000 4.233 th éi
Giao théng van tai DAu Diesel 1.452.558 261.460.000 383

tong | 37.195.463 [3948.976.000] __9.504 ]
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Héa don nang luvong

Can thuec hién tét: Can tranh:

« N3m duoc gid tri hda don * Chithanh toan cho xong

e Biét cach doc héa don * Chi xem xét chi phi

¢ Xac dinh cac khoan phi cé thé tranh duoc * Chixem day la viéc |ap ngén sach

* Nam duoc cac khoadn duy kién trén hda don * Chi can thao luan hang ndm
* Co6 quy trinh phé duyét cho don vi nang

lwong trén hoa don (khéi lwong, thé tich,

nhiét)
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Cach doc héa don tién dién

Ky hoa don itacar I - B
100 % Sin xudt - Gidr thip diém
Cip dién ap 5t dung Dugi 380V
Dién nang tiéu thu trong gi® cao diém CONGTODODEM  HESONHAN CHISOMGI CHISOCU DENTEUTHVOWD)
N v N N \ \ 20007413

Dién nang tiéu thu trong gio b|n,h thl{‘o‘ng Epire s | SR -
Dién nang tiéu thu trong gio thap diém Kl i i g o o 18 15900
Khung giér thip diém 300 3in 34 2.100
Don gia gi®o cao diém (vi du 3.314 VND/kWh) SN O Wt 8 o 0N ] TR S
., . N N , Klhueng gidf binh thismg 1.809 15.900 28763100
DPon gid gio binh thuong (vi du 1.809 VND/KWh) | immegscwodin s34 5000 19584000
Don gia gio thap diém (vi du 1.184 VND/kWh) | Xesttipdin - s S
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Héa do'n nang lwong — Cong cu EnMS cho DNNVV ctia UNIDO

Héa don nédng lwgng

[Bie nllng || Ghl PO | N g TR D e v 1Ty B SChE P R WS Teing tha ] Chi PN nhR SRR N
Théng tiduthy | ningtiéuthy | tiduthy | ndng tiéu thy adn st thy hang ném | nanghang | thy hing ndm |niing hang nim|san xult hing
[kwh] [VND] [kWh] [VND] [Whpa] | ndm [VNDpa]|  [kWh pa] [VND pa] nam
1 Thing 122 66.220 218,526 28533 31.386 28533
1 Thiing 2 22 59,550 196,516 22,658 24814 22558
1Thing 3 22 49,940 164,802 7,117 7,829 717
1Thing 4 22 45,320 149,556 18,295 20,125 18,295
1Théng 5 22 55,940 184,602 26,050 28,665 26,059
1 Thing 6 22 62,480 206,184 31,253 34,378 31,253
1 Thing 7 22 68,200 225,060 30.213 33.24 30.213
1Thdng 8 22 64,200 211,860 29,297 32227 29,297
1 Théng 9 22 72210 238491 15.529 17.082 15.529
1 Thang 10 22 64,900 214,170 32,005 35,206 32,005
1 Thang 11 22 69,520 229418 31,843 35,027 31,843
1Thing 12 22 67,340 222222 32018 35,220 32018 745,880 2,461,404 304,720 335,192 304,720
1Théng 123 66,660 219,978 28,301 31131 28,301 746,320 2,462,856 304,488 334,937 304,488
1Thing 2 23 65850 217437 30,447 33482 30.447 752,660 2,483,778 312317 343,615 312317
1 Thing 3 23 33440 110.352 3525 3877 3,525 736,160 2,429,328 308,785 339,663 308,785
1Thdng4 23 49,500 163,350 9,693 10,662 9,693 740,340 2443122 300,183 330.201 300.183
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Phén tich chi tiét dién ning tiéu thu

Phan b8 tiéu thy dién ning

Nén xem xét xu hudng tiéu thu
dién nang theo thoi gian

i

i g

Gi® cao diém so v&i gior thap diém |
C6 thé dich chuyén phu tai khong? fe -~/ o

i

C6 thé gidam murc tiéu thu dién e
n é n g t rO n g g i (‘), Ca O d i é m k h 6 n g ? \v‘}#'oa‘t«‘9«*@%*@'oa‘f\{.vﬁaﬁ.%{P«-‘-‘ff,:‘fd“a‘ef.»ﬂftﬁ‘ﬁn‘ ottt gt

42



8 ciova g
-Gateway I I e O

A coua TN s G0N WGP L P G

Phan tich xu hwéng dién nang tiéu thu cho cac thiét bi Ion

Phan tich tiéu thu dién nang Phan tich chi phi dién nang Philn tich sén xudt
- mes |
i - ; ; .:::%
i- "3
H [ 1 [ )
fRRRilziaEaziaieiy P FEELEF FEEF P PP 222%?:?222???? gi1
- —_— s — i hrgmg XU hurémg sdn lrgng hang nam.
Dién nang tiéu thy ban ngay Dién nang tiéu thy ban dém O ©hi phi héa don khdng 10 quan L din
1-;;» w‘-’”f'ff,**‘v(yv»;
= e T e s - & AT T L.k &
BEERMERRGIIRRAREEEEEFIT  RRRREn: gigzszssssﬁaﬁ.?.c
# B nang i hy Ban ngay [WAR) oy g ban B4 *Fmpsope * Chiph 8le)
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Cac khu vwe str dung ning lwong dang ké (SEUs)

¢ &R b3 %

BAY GIO CHUNG TA DA BIET CHUNG TA CAN BIET NANG VE NGUYEN TAC CHUNG TA THEO NGUYEN LY PARETO:
PHAN BO TIEU THU NANG LUQNG DUQC SU DUNG & CAN XAC DINH 80% NANG 80% NANG LUQNG DUQC
LUONG TU HOA DON PAU LUONG TIEU THU TRONG CO TIEU THY B3I 20% SO

Nej LUONG THIET B SU DUNG
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Xac dinh cac SEU

22 Tap trung vao mot vai khu viee / hé thdng / thiét bi tiéu thu nhiéu ndng luvgng
¥ NE&u ching ta tap trung vao qua nhiéu ddi twong, nd lyc sé bj phan tan

Chung ta danh nhiéu thoi gian cho cac khu vuc tiéu thu ndng lugng I&n nhat

L )

Xem xét ky cong tac do luong

S

Xem xét ky trach nhiém cta nhan vién co lién quan

L )

Xem xét k§ chuyén moén va kinh nghiém cla nhéan vién cé lién quan
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Nhén biét cac SEU

A & 2

i

Hoan thanh hoat Co do lwong cho C6 do lwérng tai tirng C6 can thwce hién cac
ddng nay riéng cho tirng nguon nang khu vwec khéng? phép tinh ky thuat
tirng nguon nang lwong khéong? khéng?

lwong, vi du: dién
nang trwéc, sau do
déen nhiét nang
V@& nguyén tic phai cé hé thdng C6 sn dir liéu ghi chép thd cong Danh muc déng co
giam sat va can dam bao di liéu khéng? Chiing cé tin cdy khéng?

Thoi gian hoat dong
do chinh xac

Hé s6 tai
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Mtrc nang lwvong tiéu thu cé thé dwoc xac dinh tir danh muc thiét bj

Can théng tin mé ta thiét bi:

a) DU liéu cong sudt trén nhan mac (kW)

b) Hé s6 tai c6 thé dugc wdc tinh hodc do lwong

c) Thaigian van hanh cé thé duoc wdc tinh hodc d3 biét

* Nang lugng tiéu thu hang nam = (a) x (b) x (c)

e Vidu: May nén khi 75 kW v&i hé sb tai 65% hoat ddng 3.120 gid/nam (12*5*52)
* Nang luong tiéu thu hang nam = (a) x (b) x (c) =75 X 0,65 X 3.120 = 152.100 kWh
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Vi du vé tinh toan chi phi nang lwvong

 Tinh toan chi phi van hanh cho phu tai chi€u sdng nhu sau:
v/100 bd dén
v 45 W/bb
v/ Hé s6 tai 100%
v Thoi gian van hanh 13 4.250 gi&
v'Don gid dién trung binh 3.100 VND/kWh
* Nang lugng tiéu thu hang ndm = Tai x Hé s tai x Thoi gian van hanh
* Nang luvgng tiéu thu hang nam = (100 x 0,045) x 1 x 4.250
* Nang luong tiéu thu hang ndm = 19.125 kWh/nam
e Chi phi nang lvgng hang nam = 59.287.500 VND
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Xay dwng can bang nang lvong

e

* C6 nhiéu phuong phap dé biéu dién
can bang nang lvong

« Phuwong phép nao ciing duoc, mién I3
bao gbm day dd chi tiét

o
PP . Gian d6 Sanke N o , n-
Do thi hinh tron Y  Doanh nghiép can tu xay dung cac noi
=== e AL .
dung trong can bang nang luvgng:
* Ngudn dit liéu
* Cac gia thiét dwoc duara
Phan tich Pareto Bang bidu * Cac hé s6 duogc sir dung
49
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Nhirng ngudi cé thé tac dong dén SEU

* Nhirng ai cd thé tadc dong dang ké dén cac thiét bj sau day?

v Hé théng HVAC, hé théng nbi hoi

v Hé thong khi nén, hé théng bom & quat
v' Mrc tiéu thu ndng lwong cha nha an

v’ Hé théng chiéu sang

v" Thiét bj san xuat

v' Phuong tién van tai
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Danh muc SEU — Cong cu EnMS cho DNNVV cua UNIDO
Danh myc cdc H3 sir dung ndng lrgmg ding ké (SEV)
Dién ning
10 | TenchaSEU | Chclye | SEUc dwgc do | KWh/ndm | % thng mire | Altic dong ddn | Nhimgngubichdnh | EnPl |Phuromg phip xic Kibm sodt win hanh
dly/ricnhin | dackhing? Ty wir dyng vibesirdyng | hurdmg 45 duge dbo tao vl dinh cor chu phin
chinh | Sone/ Thi cing ninglrong | vin hinh v bio tri hidu b6 nling lvemg
[ uy i
di.
Thiri it v Ngwirl vin hinh . -
1 1L lgnh Khing 421,834 55% b Ddng N/A | Bdo cho UNIDO |- Thifit bj duge tit khi khéng sir dung.
Sinlong ol - Cde gid trj dit (set point) duge thidt lip ding theo
tiduy chi vin hinh
« Hit thiing chidu sing duoc tht trong thiri gian nghi.
Toba b0 6k - Cem bién chuyin dgng hogt dong binh thuing.
2 | Chidusdng NA Khéng 76,697 10% b Bing N/A Ubctinh |- 8in bdo v dp phich tuyén truydn ning cao nhin
thirc v tift kidm nling luegng dugre treo tail khu we
1 vide.
o Sin lugng MNguti vin hinh =
3 | iy nude e Khéng 76,697 10% v ghim it Khéng N/A U
- My tinh durgre tht khi khng sir dung.
Todn b8 nhdn - Ap dung in hal mit a€ gim tiéu th gily v dién
4 | vinphing NA Khing 61,358 &% it fning LT Wfiére tinh ndng.
- Nhidt &b cbi diit didu hda khdng khi tuln thi theo
tibu chi viin hinh d3 quy dinh.
5 Khic 35678 5% N/A N/A Liére tink N/A
51
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Danh muc SEU — Cong cu EnMS cho DNNVYV ctia UNIDO

Vin phong

Biéu d6 phan bé dién nang tiéu thy

9%

Xir Iy nuérc

1%

Chiéu sdng

Khidc
5%
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So’ d6 dién nang

Ngubn cung
cé'p dién Ranh gidi

Cosé

Dién mua vao

Thiét bi xr Iy khong khi 10%

M3y nén khi 25%

Hé théng lanh 32%

Van phong 15%

Nha kho 18%
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LT e A L P Do

Can bang nhiét nang

» Pong hd do nhiét dat hon nhiéu

e Dbng ho do nhiét cé thé khdng dang tin cay

e Thyc té it khi 13p dat d6ng ho do

* Gap kho khan khi xac dinh cc thiét bj sir dung nhiét dang ké

* Xem xét thuc hién cac phép tinh ky thuat dua trén dit liéu tr nhan mac,
déng hé do nuwdc ngung thu héi, kinh nghiém van hanh nha may...

» Khong voi vang mua sam dong ho do nhiét ngay tir ban dau
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i r i WP L P QU

Cac nguon dir liéu phu hop

N i
Héa don nang lwgng Phiéu giao hang, bién

lai, héa don

f\ '\ Hé théng giam sat & dat muc tiéu f Po lwong tai hién trwong

* Di¥ liéu tir nha cung cap ning lvgng ’p Con gi khac?
[ ]
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Cac bién phap tét nhat doéi véi SEU

» Xem xét riéng tirng nguén nang lwong
> (8 gang théng ké duwgc 80% nang lugng
» Phu hop véi trach nhiém trong t6 chirc
> Thach thic cac thyc hanh hién co o
» Xac dinh cac co hoi cai tién nhu: o
> biéu khién
» Trach nhiém
» Thuc tién hién tai,
> DPiém cai dat van hanh
» Co hoi thay thé
> ..
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B CENA THUDNG

Nhirng thiét bj sir dung ning lwong I&n nhat trong co’ s& cua ban la gi?

Ban sé xac dinh cac thiét bj sir
dung nang lwvong I&n nhat trong
t6 chirc cha minh nhw thé nao?

Ban can sw ho tro tir ai dé
hoan thanh nhiém vu nay?
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Cac co hdi cdi tién dén tir dau?

Q EH A v a Q

Hoat déng Kiém Panh gia van Nhan vién bao Pon vi cung cap Cac hoat dong Cong cu tim
toan Nang lugng hanh tri dich vu dao tao kiém tryc tuyén
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* Global @
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Nhan dién co hdi trong Ngay thir 2

Quan ly

Diéu khién

Quy trinh
cdng nghé

Quan ly

Dinh nghia

Viéc quan ly lién tuc hiéu
qua nang lugng trong hé
théng

Vi du vé hé théng thong gié

Bura ra cac chi s6 két qua thyre hién ning
lugng (EnPl), thue hién céc chién dich
nang cao nhan thirc, dao tao vé van
hanh hiéu qua

Van hanh &
Bdo tri

Viéc theo ddi van hanh
va bdo tri thiét bi lién tuc

Kiém soat van hanh téi wu, xem xét viéc
bao tri theo khuyén nghi clia nha san
xudt

Diéu khién

Phuwong phap diéu khién
thiét bj

Kiém tra clra théng gi6, céc hé théng tu
dong, cong tac...

Thiét bi

Céc bd phan cu thanh
cla quy trinh cong nghé

Cong nghé dang st dung, clra thong gid,
quat, van tiét lvu, dudng 6ng gid, clra
cap gi6 tuoi, clra thong gid trong phong

Quy trinh
cong nghé

Hé théng thiét bi san
suat tiéu thy nang luong

Théng gi6 tw nhién / Théng gid co hoc

Nhu cau
nang lwong

Nhitng yéu cau doi héi
phai tiéu thu nang luong

Yéu cau cung cap khéng khi tuoi trong
khéng gian nha xuéng, diéu &p, phan b
4p suat...

BCONA THUCHG
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Lwa chon co hoi

Ban sé wu
tién thuc
hién co hoi
nao truwdc?

Khé khan/Réo can
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B CENA THUDNG

Danh muc co hdi cdi tién / K& hoach hanh ddéng — Cong cu EnMS cho
DNNVV cua UNIDO

Danh myc co hdi

Thin gian ﬂgnﬁmgygﬁ —! Mighy hala

© 5 1 o bl ‘:‘: :;“‘" Oign | Nhidn by £t kibm 13 :.’:'""" thinh Phwong phip uéc tinh L kiém
picirl B B ehinh o |y

1| Kidm sodt chidu sang tal khu vwrc kho lanh vi phong 88ng lanh. 0 - 1 2017 ¥ g Tinh todn

E ?h::?“mmymwamﬁumwmﬂnwﬂ o . i aass Dang trc kit Thoh tode

T84 uu hoa viee sir dyng khang glan trong xuréng sén xudt nhim

| gihim thidhu nhu chu sir dung hé théng didu ha khng khi o . 1 2017 Hodn thinh Do lubng

T |- [ 1 D hiry

s [ 1

61

.& -::;Eiébal Qg!g,%

Gateway
B OONG THUCNG ==

U'u tién ké hoach hanh déng

Phai cu thé hda cac co hdi cai tién thanh ké hoach hanh déng

Can xem xét

Pam bao hoat
dong kinh
doanh lién tuc

Nang lwc vén Ty suat hoan D& dang trién Céc rio can Nhu cau kinh Ky vong cuia
dau tw hién c6 vén dau tw khai doanh khach hang
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B CENA THUDNG
P v e

s WP L P Ot

Quy trinh xay dung ké hoach hanh déng

e Xac dinh cac e Liét ké danh e Lya chon co e Phé duyét Ké
khu vue/thiét muc cac co hoi cai tién hoach hanh
bi s&r dung héi cai tién dwa trén cac dong
nang lvgng lién quan muc tiéu e Trién khai ké
|&n nhat dén: e Ngudn lyc... hoach va xem
e C6 gang nhan e Ky thuat, van xét lai
dién co hoi hanh, con
cai tién cho nguoi
cac SEUs
63
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Ndi dung cia mot ké hoach hanh dong
* M6t ké hoach hanh déng nén bao gom:
> MO0 ta ké hoach hanh déng
» Phan cong trach nhiém
» Cach thuc thuc hién
» Ngay hoan thanh muc tiéu
> Phuwong phap xac minh mirc d6 cdi tién
> Cac thong tin trén can duoc van ban hoa thanh tai liéu
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Hen gap lai trong 45 phut nira!
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Chuong trinh ngay 1

Ngay 1 — Gidi thiéu vé Hiéu qua nang lwong, Lap ké hoach ning lwgng & Phan tich dir liéu

08:45-10:15  Gidi thiéu vé hiéu qua nang lugng

10:15-10:30 Giai lao

10:30—-12:00  Lap k& hoach nang luvgng va xay dung ké hoach hanh déng
12:00-13:30  Antrua

13:30 - 15:00 Phan tich dit liéu

15:00 — 15:15 Giai lao

15:15-16:30  Kiém soat van hanh va kiém tra
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POCIE Pkt Tae
RO CtNa THING i commat it B0

Phan tich dir liéu

« D{t liéu duogc ghi vai tan suat
15 phat hodc nira gi& mét lan
cé thé cd san

EFE L

e Co s& can cd kha ndng hiéu rd
tat ca cac ngudn dir liéu tiém
nang va cach st dung chidng
dé xac dinh cac co hdi cai tién

535
S0
4,53
5054
4BN
4037
S03
4888
3820
5099
503
4841
5.304
4204
A6
53
5,085
4.300
594
5408
502
5304
45865
4.773
4503
5276
4823
5,002

sox0  S¥8  S¥6  Swa  S67
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§

§

§
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Minh hoa

Phan minh hoa sau day
cho thay cach st dung dir
lieu trong mot phan tich
dé xac dinh cac cai tién
giup tiét kiém nang luvong
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Tiéu thu ndng lwong hang tuan va quy doéi ndm

Tiéu thu Nang lwong Thuee té va Quy déi nam

250000.00 8700000

2 /_a__,-— BRODO0O |
B \-
100000.00 8300000 z
8200000
50000.00 2
8100000 *
0.00 8000000
1 3579113571983 5 34 49 51 53 55 57 59 61 63 65 7 79

SET69 7173757

| ndm (kWh/nim)

thy hang tuln
=
3

thy quy

téu

27 29 31 33 35 37 39 41 43 45 47

2i&n ndng tiku

Bign ning

Tudn lam vige

mmm Tong dién ndng [kWh] s Quy dbi theo ndm
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Cac chi sd hiéu suat ning lwong bao gom EnPI

EnB (Puwong co sé nang lwgng)

N o = Cai thign
= ( Cai thién EnPl)
Hiéu suét nang lweng %_:( lz L. L
= = o S
-Tiéu thy nang lweng = £= E > b (Muc tiéu nang Irgng)
-Sir dyng nang luon "ﬁgg 38 T 3| oatavec
e gen é_—' T g‘“ E‘ 2 muc tiéu
i ° = col |z =
-Hiéu qua nang lugng 3= || g 5
c= [ED9 [ge
3 = =2 |53
B |© o

Hinh 1 - Méi quan hé gitra higu sudt nang lwgng, EnPl, EnB va muyc tiéu nang lwgng

Hinh anh cia ISO  (ISO 50006)
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Tong quan vé phan tich héi quy

ih, 5 v % Q

PHAN TiCH DT LIEU CHAY BIEU DO PHAN TICH HANG HOI QUY DON BIEN HOI QUY DA BIEN CACPIEM CAN LUU ¥
NAM KHI SU DUNG PHAN
\ ’ TicH

Doanh nghiép nho bat dau hanh trinh quan ly ndng lwong

|

Doanh nghiép vira I&n hon véi héa don ning lwvong dang ké

J
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T -Gateway — P Ch ekt TR
Cac buéc xem xét bién sd nang lwong
 Can phai hiéu ré cac yéu té thuc day
vee e 522,:3 %86'2,';?&%(;;2 > c:; 0 ;cg) ign néng & Bon v Sin xuit Hang tuin 2023
v 7 Y 001 (G HANG tudet WD) e S long [Bion ]
nang lvgng dang ké (SEU) 1000 00000
- . , ° v g %00 18000000 _
* Diéu nay c6 thé dat dwgc bang & mm 16000000 3
a , , , . . N & 700,000 1000000 5
nhiéu cach, vi du: cac biéu do, phan § oo e
tich hdi quy g o= s
« Diéu quan trong la phai xem xét sy ¥ o
tuvong quan va quan hé twong ho i i
théng qua ca’c CU(IjC théO Iuén VC,)’I 1a5?9umsmeum::e31133531194;434541495;

nhan sy
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Cac budc phan tich hoi quy tuyén tinh don bién
DIEN NANG COA CO' SO 50 v DON VI SAN XUAT 2023 DIEN NANG CUA CO SO 50 v6 NGAY DO LANH 2023

1,000,000 1,000,000
900,000 900,000
600,000 ([ e
700,000 _ 700,000 °

E 600,000 g 600,000 L

_E 500,000 g swom g @

Y ¥=0.0072x+ 37583 E‘ wm e o ¥= 6523.2x4 427410
g R*=09724 o P6 ee #*=0,4083
200,000 200,000
100,000 * 100,000 *

5,000,000 10,000,000 15,000,000 20,000,000 ) o 10 20 30 40 50 60 70 BO
Dom v| Sén xudt Ngay D4 Lanh tal 8°C

*  Phan tich hdi quy cung cap cai nhin sau s3c nhat vé viéc liéu cac bién cé duoc coi la ¢d y nghia théng ké
hay khong

e Hinh thirc phan tich nay cling cho phép phan tich phu tdi nén, hiéu sut ndng lwong, cac diém ngoai 1&

* Phan tich trén d3t ra nhirng ciu hoi gi?
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On tap vé hoi quy — céng thirc dworng thang

*Y=mX+C
* Ning lvgng (E) = Hé s6 (F) * YEu t& anh huwéng (D) + Hang s6 (c)
®* E= FD+c

® Trong trudng hop trudc:
Dién ndng = 0,0472* Don vj san xuat + 37.583

® Céng thirc nay cd thé duoc sir dung dé dy dodn murc tiéu thu dy kién cho mét yéu
t6 anh huwdng bat ky

* Chung ta cd thé so sdnh murc st dung dw dodn véi thue té dé chi ra nhirng
thay déi trong hiéu suét
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Tong quan

* Murc tiéu thu nang luvgng du ki€n cé thé 1a modt ham bat ky cta cac yéu t6
anh hudng lién quan, D

E =f(D1, D2, ....... Dn)
® S dung mé hinh hiéu qua don gian nhat
* M6&i quan hé duwong thang thuong 1a du tét
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Thong diép chinh

* Thiét 1ap méi quan hé gitra muirc tiéu thu nang luvong va cic yéu té anh
hwédng (thac day) nang lugng phu hop

* Poi khi dwoc goi 1a "dac tinh hiéu suat"

* S&r dung chiing dé tinh todn muc tiéu thu dw kién dwa trén hoat dong san
xuat, diéu kién thoi tiét hién hanh, v.v.

® Tir d6 phat hién cac sai léch khong giai thich duwoc
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Cac bwédc phan tich hoi quy tuyén tinh da bién

Pién nang Co s& so voi Bon vi San xudt va COD nam 2023

Théing ké Hal quy e Viéc tinh d&n nhiéu bién s8 trong mét phan tich duy nhat gitp
R da bién 0.988269046 hiéu sau hon vé céc yéu t6 thic day ndng lvong
R binh phuong 0.976675707 . L ) e,
R binh phuong didu chinh *  Can thao ludn vdi nhan sy tai co s& dé xac dinh tat ca cac yéu to
3"'9‘5;"‘“5" 32049-"595542 thic ddy tiém nidng, va cac yéu t8 nay can duoc kiém tra dé xac
uan s N ,
dinh murc do lién quan cla ching
ANOVA
df 55 MS F GiatriF
Héi quy 2 210751E+12 1.05375E+12 1025.906958 1.02638E-40
Phin du 49 500330001007 1027142878
Téng 51 2.15784E+12
Hé sé Sai sb Chudn t Stat Giatri P Durdri 95% Trén 95% Durdri 5% Trén 95%
Hé s& Chan (Phan Dur) 1758831037 1394176826 1262344206 00212600074 -10417 72189 4561634263 -10417.72188 45616.34263
Sén luong [Don vi] 0.047993762 0.0013956 34.38933551 0.045189199 0.050798326 0.045189199 0.050798326
Ngay D6 Lanh 8°C 319.754026  279.5422784 1,143848536 2420072145 8815152664 -242.0072145 BB1,5152664
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Nhién ligu [KWh]

Cac budc xem xét viéc san xuat nang lwgng & sir dung niang lwgng bang hoi quy

NHIEN LIEU NOI HO'l so véi BON V] SAN XUAT 2023 NHIEN LIEU NOI HO'l so véi HO'l NU'O'C DA SAN XUAT 2023
700,000 700,000
600,000 600,000 o
500,000 F %000
400,000 = ; 400,000 &7
300,000 ’J" y = 0.0348x+ 18278 § 300,000 ¢ ¥ = 0.7384x 4 11612
o — 4”/ R =0.9777 H s R'=0.9784
100,000 —i 100,000
o~ e
5,000,000 10,000,000 15,000,000 20,000,000 . 200,000 400,000 600,000 800,000 1,000,000
Bon vi Sdn xudt Horl nurérc DA san xudt [kgl

e Cac bién s6 thuc day cd ndng lugng cip todn co s& va ndng lugng clia SEU can dugce phan tich

e Diéu nay cé thé’lcho phép vira xem xét hiéu suat nang lugng lién quan dén hoat dong cla co s@, vira
xem xét hiéu suat cha thiét bi

* Phan tich trén dit ra nhirng cau héi gi?
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Cac thuat ngir thong ké

Gid tri P (P-value): Gid tri P biéu thj xac suat KHONG cé méi quan hé cé y nghia théng ké gitra cac bién.

Do dé, mot gid tri P thap (t6t nhat 1a dwdi 0,05) cé thé dugc hiéu 1a khéng ¢ kha ning hai bién do

KHONG lién quan dén nhau.
Vi duy, gid sir mét ngwdi ndng dan thu thap dir liéu vé s lugng ga trong trang trai cla minh va sé lwong
tritng dwoc sdn xuat trong mot thang bat ky. Ong 4y xac dinh réng d6i véi bo dit liéu da cho, Gia tri P 13
0,03. Diéu nay cé nghia |a gi? Tir d6, ching ta c6 thé két luan rang c6 3% kha néng (3 trong 100) s6 lwgng
trirng duwoc san xuat KHONG lién quan dén s6 luvong ga.

R2 |3 thudc do mirc dd phu hop clia mét mé hinh hdi quy vé&i cac diém di liéu thuc té. Gid tri nay co
thé dao dong tir 0 dén 1, trong d6 1 thé hién sy phu hop hoan hao clia mé hinh héi quy véi di liéu
thuec té.

Tém lai, vi ching ta muén xem xét cac bién cé tac ddong dang ké vé mat thdng ké ndng luvong tiéu thu
va vilra cé thé dugc mé hinh hda mét cach hiéu qua, nén ca gia tri P va R2 déu sé duoc xem xét
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Cac thuat ngir théng ké

Dién giai
* Gia tri P cho mbi cdp X va Y.
® Gia tri P 1a xac suat ma cap X va Y khéng twong quan vdi nhau.

® Néu gia tri p nhd hon 0,05, thi ¢ it hon 5% kha nang cdp X va Y khéng
tuong quan (khodng tin cdy 95%) = Diéu nay cb nghia la kha nang cdp X va
Y ¢ twong quan vdi khoang do tin cay |a 95%.

® Xac dinh xem két qua cé hop ly khong.
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Dién giai cac thuat ngir thong ké

1) Xem xét cac gid tri p (p-values) & cudi biéu d6 nhap dit liéu. Dam bao gid tri p cho mdi bién nho
hon 0,05. C4c bién cé gia tri p cao nén duoc loai bo khoi phan tich (loai bd bién d6 khoi dau vao
va chay lai phan tich)

2) Kiém dinh F (F-test) I3 m&t kiém dinh vé y nghta cia mé hinh. Dam bao gia tri p clia md hinh nhé
hon 0,05

3) Xem xét gia tri R? cha phuong trinh hoi quy. (Gid tri R? dinh lwgng mirc dd bién thién cla bién
phu thudc Y, dwoc gidi thich bdi phuong trinh héi quy. Ly twdng nhat, ban s& mudn gia tri R? cao,
cho thay ban c6 mét mé hinh gidi thich dwgc phan I&n sy bién thién trong murc tiéu thu ndng
lwvong)

4) Né&u gia tri R? cia m6 hinh thap, hay xem xét lai cac yéu t6 dé xac dinh xem cé yéu t& nao cé thé
tdc dong dén viéc st dung nang lvgng da bj bd sét hay khéng

5) Duwa trén kién thirc vé quy trinh, hdy xac dinh xem phuong trinh hdi quy c6 hop ly khdng
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Nghi giira gio’!
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Chuwong trinh ngay 1

Ngay 1 — Gi&i thiéu vé Hiéu qud ning lwong, Lap ké hoach nang lwong & Phan tich di liéu

08:45 —10:15 Gidi thiéu vé hiéu qud nang lvong

10:15-10:30 Giai lao

10:30 - 12:00 Lap ké hoach nang luvgng va xdy dung ké hoach hanh dong
12:00-13:30 Antrua

13:30 - 15:00 Phan tich dit liéu

15:00 - 15:15 Giai lao

15:15 - 16:30 Kiém sodt van hanh va kiém tra
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Ki€ém soat vin hanh — Mot bwdc rat quan trong

v Chung ta c6 dang van hanh va bdo tri cdc SEU mét cach hiéu qua
khéng?

v/ C6 méi lién két chat ché véi dao tao va nang luc

v'Nhéan vién k§ thuat thuong thiéu kién thirc hodc danh gia chua
dung murc vé cac yéu td tac dong doi vai tiéu thu ndng luong

v’ Can duoc xem xét khi xac dinh va danh gia lai cdc SEU

v"Viéc cung cap dich vu can phai dang tin cdy va hiéu qui

v Trong tdm chinh ludn la do tin cay
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Théng s6 van hanh

Mbi SEU déu cé cac thong s& van hanh anh huwdng dén mirc tiéu thu nang lvong
cta nd. Cac thoéng sé nay can duoc xac dinh, do lwdng, ghi nhan dé trao doi,
gidm sat va kiém soat.

* Vidu vé |0 hoi: cac thong s6 van hanh thudng |3 dp suat, tdng chat ran hoa
tan (TDS), nhiét d6 khdi thai (thay déi), néng do O, du trong khoi thai, ty 1&
thu héi nwdc ngung, nhiét dé nwdc cap...

* Vidu vé hé thdng lanh: cac théng sé van hanh thuong la nhiét d6 cap nudc
lanh, nhiét d6 ngung tu, chénh léch nhiét d6 téi thi€u trong dan bay hoi va
dan ngung...

* Vidu vé hé théng khi nén: cdc théng s6 van hanh thuwong |a dp suat, do khd
cla khi nén, d6 sut ap...
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Kiém soat van hanh

Viéc nay di doi véi viéc kiém tra cac quy trinh van hanh va bao tri

 Kiém tra quy trinh vin hanh

* Nhan vién van hanh cé hiéu rd cac hoat déng anh huwdng dén mirc tiéu thu nang
lwgng khong?

 Kiém tra quy trinh b3o tri

 Kiém tra tan suat bao tri

* Nhan vién bao tri cé hiéu rd céng viéc cda ho anh hudng dén mirc tiéu thu ndng
lwong khong?

* Viéc xem xét nay co thé phat sinh nhu cdu dao tao bé sung cho nhan vién van
hanh
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B CENA THUDNG

Ki€ém soat vin hanh — Nhi¥ng sai lam thuong gap

Tang ap suat ngung tu
cla hé théng lanh dé cai
thién kha nang kiém
soat va do 6n dinh

Két hop sudi dm va lam Cai dat bom hoat dong
méat d6ng thoi trong hé 24/7 |a viéc khéng can
théng HVAC thiét

Duy tri néng d6 TDS
thap trong 10 hoi

Diéu hoa khong khi
Mrc phu tai nén cao duoc cai dat mdre nhiét RO ri khi nén
d6 khong phu hop

Cai dat murc 4p suat khi
nén qua cao

C6 vi du nao khac trong doanh nghiép cta ban khong?
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B CENA THUCMG

Thdo ludn vé tiéu chi van hanh

Céac tiéu chi van hanh lién quan dén nang lvgng cho cac hang muc
sau day la gi:

Khéng gian nha xwdng san xuat

Khu vwec van phong

Thiét bj sdn xuat

Cac khu viee khac ma nguwoi tham gia da quen thudc
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Diéu khién van hanh — Céng cu EnMS cho DNNVV ctia UNIDO

Céc théng s8 van hanh quan trong
SEU (bao gdm myc dich sir dyng) | Kiém tra kiém sodtvin hinh | Thongsé | Damvi ::"m S am] €1 ot | ot e irg Endag ||t e tiry thing | (Shach K,
e trén | dwél | bdovEcicgiitindy? | biokhicosallgch? | sodtwin hinh
théng thurémg
Dim bio hi thing linh dugic
Miy nén lanh 1 it kh kg si dung WP bar 15 17 13 Nguii vin hinh Gidm sit
My nén lanh 1 P bar ) 9 7 Nigusini viin hinh Gudm st
Miy nén lanh 1 op bar 9 10 8 Ngurii vin hinh Gidm st
My nén lanh 2 HP bar 15 17 13 Negwisi vin hinh Gidm st
Miy nén lanh 2 L4 bar 8 L] 7 Ngudi vin hianh Gidm st
My nén lanh 2 op bar 9 10 8 Nguri vin hinh Gidm sit
Mdy nén lanh 3 HP bar 15 17 13 Ngudri vin hinh Gidm st
May nén lanh 3 P bar 8 9 7 Ngurbri viin hiinh Gidm sit
May nén lgnh 3 op bar 9 10 8 Nguriri viin hiinh Gidm sdt
Ti ddng 1 Nhidt dd oC -19 -19.5 -16 Nguiri vin hinh Gidm sit
Ti déng 2 Nhide di o ] 5.5 -3 Ngwiri viin hinh Gidm sit
Td clip déng nhanh Nhidt 46 ol -40 -40 -35 Nguri vin hinh Gidm st
Phong déng goi Nhidt dd oC 5 7 3 Nguii vin hanh Gidm sét
T déng 1 Chukyxddd | Gy 12 24 8 Nguti viin hiinh Gidm sit
Tih dbng 2 Chukiddi | G 12 24 8 Nguii viin hiinh Gidm sdt
Ti cdip déng nhanh Chukjxddi | Gir 12 24 8 Nguwri vin hinh Gidm sdt
Bigu hod - Khu vire viln phang Nhidt df of 26 8 5 Nhin vién vin phing Ban quin iy
89
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Hoat dong bao tri

Muc dich chinh ctia viéc bao tri 1a duy tri d6 tin cly va san sang cla thiét bj
Thiét bi dugc bao tri ddng céch, nd cling s& hoat ddng hiéu qua vé mat ndng

lwvong

Bao tri khac phuc su ¢d (chi stra chira khi cé hdng héc) sé gay lang phi ndng lvong

Chi phi bao tri thwdng sé thap hon chi phi nang luvong
Tat cd cac thiét bi tiéu thu nhiéu nang lvong can duoc bao tri dung cach

Phdi hop chat ché véi cdc nha thau dich vu va nhan vién bao tri néi bd
Ludn tim kiém cac co hdi cai tién thiét bj
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Van hanh va bao tri

Khi dwoce yéu cau thay d6i, nhan vién luén cam thay khong thodi mai
va khé duy tri

“Chung t6i van luén van hanh (bao tri) moi th theo cach nay”

“Tai sao ching ta can thay déi?”

“San xuat la yéu td cot 18i — néu ching ta thay d6i diéu gi d6, cd thé sé
anh hudng dén san xuat”
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Thao ludn

C6 kho khan khi yéu cadu nhan vién thay ddi nhiét d6 cai dat trong
van phong lam viéc khéng?
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8 oem O

P v e

Hoat dong bao tri

bang hoat dong

nhu thé nao?

Nén hoat dong
nhu thé nao?

Slra chita néu

khong hoat dong
dung chirc nang

B CENA THUCMG

93
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Tiéu chi bao tri — Cong cu EnMS cho DNNVV cua UNIDO

Tiéu chi bao tri
SEU (bao gobm myc Ngudi can dugc thong
dich sir diang) Nhiém vy Tan sudt béo? Ghi chi
Hé théng lanh Béo tri dinh ky M&i 3 thang mét [3n | Trudng bd phan bao tri

94




8 giova
-Gatewa e

BCoNG

Hiéu qua nang lwong trong thiét ké va mua sam
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Nang cao nhin thirc vé nang lvong

Tat ca nhan vién can nhan thirc dugc vé quan ly nang luong

Tat ca nhan vién can nhan thirc dugc vé chinh sidch nang lvgng cda doanh nghiép
Tat ca nhan vién nén nhan thic dwoc nhirng loi ich cha viéc cai thién hiéu qua ndng
lrong mang lai cho doanh nghiép

Théng thudong, diéu mong mudn la tt cd nhan vién déu nhan thirc duoc cac van dé xoay
quanh hiéu qua nang lvgng

vBién d&i khi hau

v Chi phi nang lvgng

vNhitng cau chuyén thanh céng

v Sy quan tdm cda doanh nghiép d6i véi céc linh viec nay

vAn ninh nguén cung

Yéu t6 tao cam giac tich cuc cho nhan vién
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Ki€m tra xem Hé thdng c6 dang hoat déng khong

Kiém tra cam két

e Cong ty c6 con gilr cam
két khéng?

e C6 d0 ngudn luc va sy
déng thuan cho viéc nay
khéng?

Kiém tra hiéu suat ctia SEU

e Cac hoa don nang lvgng
c6 dang dugc theo doi
va quan ly khéng?

e Hiéu suit nang luong
clia cac SEU c6 6n
khéng?

Kiém tra cac ké hoach

hanh dong

o C6 dang tién trién
khéng?

o Cac khoan tiét kiém co
dang duoc hién thyc hda
khéng?

Kiém tra diéu khién van
hanh

o Cac diém cai dat

e Lich trinh

e Nhat ky / Bién ban
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Hoat dong kiém tra

Pay |3 hoat dong hang ngay dé dam bao rang thiét bi va hé théng dang hoat

dong hiéu qua

Quan tdm nhiéu nhat dén cic SEU

Can nhan su (ai d6) hoan thanh viéc kiém tra van hanh thuwdng xuyén (cé thé

hang ngay)

Nhitng hoat dong nay duoc ghi chép thanh sé nhat ky van hanh va tré thanh
mot phan trong kiém sodat van hanh

S6 nhat ky van hanh can dugc kiém tra dinh ky va thuwdng xuyén

Cling can kiém tra cac hoat ddng bao tri

Viéc kiém tra cdc thong s6 trong pham vi van hanh cd y nghia rat quan trong
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Kiém tra két qua cai thién hiéu qua ning lwong

Chung ta c6 xu huwdng tiéu thu ndng lvong tir hda don va cé thé cho tirng SEU
Chung ta c6 thé dat ra cdc muc tiéu cai thién hiéu qua nang lvong

Chung ta can biét liéu minh c¢6 dang dat duwgc cdc muc tiéu cai thién hiéu qua
nang lwong hay khong

Chung ta cd céc Chi s6 két qua thuc hién nang luvgng (EnPl)

Day la mot chi dé phire tap tuy thudc vao tirng nganh cdng nghiép va cac yéu to
tac dong dén murc tiéu thu nang lwong trong doanh nghiép cda ban

Ban can thudng xuyén kiém tra mire tiéu thu ning lwong thue té so véi cac
murc tiéu thu dw kién

Thuong la hoat dong hang tuan
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Céac sai léch dang ké
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Ki€m tra hodc xem xét — Cong cu EnMS cho DNNVV cua UNIDO

Sy c8 |
Nguéri chiutrich | Thédigianhodn | Ngay hoin
D M ti viin 0@ Ngiy ghi nhin Hanh d§ng di thyre hign higm thinh myctidu | thinh thycts
Qui trinh difu tra xéc dinh nguyén nhin do ting
1 |Mirc tibu thy dién ning ting ding ké trong thang 3 2/5/18  |shn legmg, yéu ciu hé thdng lanh phadi vin hanh Richard Morrison 5/5/18 15/5/18
thém trong hai cui tulin clia thing 3
2
3
4
5
6
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Chuwong trinh Sadu buéc vé Hiéu qua nang lwong cho DNNVV

Cam két

Xac dinh cac SEU

Gidm sat cac chi s6 EnPI

Kiém soat van hanh

Thuc hién hanh dong

Xem xét

* Danh gia hién trang quan ly nang lugng cta doanh nghiép
o Cam két danh thoi gian va kinh phi dé thuc hién hoat déng cai tién

* Hiéu rd héa don nang lwgng va danh gia phan bé tiéu thu nang lwvong qua biéu d6
* Hiéu rd cac khu vire/ hé thong/ thiét bj tiéu thu ndng lvgng déng ké (SEU).

e Xem xét va theo d&i hdéa don nang lugng clia doanh nghiép
e Giam sat mirc tiéu thu ndng lvgng hodc hiéu qua nang lwgng cla cac SEU

® Tap trung vao cac SEU
e Hiéu ré mot vai thong s6 anh hudng lén dén muc tiéu thu / hiéu qua nang lugng

o Lap mot ké hoach hanh déng tir danh muc cac y twéng
o Nén cu thé Ai, Cai gi, Khi nao va tiét kiém duoc bao nhiéu

* Giam sat va danh gia lai mdrc cai thién clia tirng du an sau khi trién khai thuc t&
o Xem xét lai hoat dong van hanh dé tim thém co hdi cai tién
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CHUONG TRINH CHUYEN DICH NANG LUONG BEN VING VET NAN-EUSET?) G lobal
Diy manh hogt ding TKNL trong cac DN céng nghigp Iém thong qua hi théng quan Iy *

NL v t6i wu héa hé thing va thyre hanh TKNL trong cac DNVVN tai Vigt Nam”® (IEEP) co Gateway . 16 CHUC PHAT TRIEN
BO CONG THUONG the Eoroeon tnion  CONG NGHIEP LIEN HOP QUGC

PAO TAO VE CAI THIEN VAN HANH VA TRIEN KHAI HIEU QUA
NANG LUONG CHO DOANH NGHIEP NHO VA VUA (DNNVV)

Chuong trinh Dao tao cia UNIDO vé Cai thién van hanh
va Trién khai hiéu qua ning luvgng

Ngay 2

Trinh bay bdi: TS. Hoang Anh, TS. Ta Dang Khoa

Global QE@
a Gateway-

18 o il v T
9 cona T e comvmey i v

Thong tin chung
* L&i thoat hiém
Nha vé sinh
bién thoal di dong
Gio giai lao
* An trva
* Vui long han ché va chi st

dung email trong thoi gian
nghi giai lao
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On lai chwong trinh Sau buéc vé Hiéu qua nang lwo'ng cho DNNVV

C k,\'t * Danh gia hién trang quan Iy nang lvgng cda doanh nghiép
am ke o Cam két danh thoi gian va kinh phi dé thyc hién hoat ddng cai tién

, o , * Hiéu rd héa don ning lwgng va danh giad phan bé tiéu thu ndng lvgng qua biéu d6
XaC dl n h cac SE U * Hiéu rd cac khu virc/ hé théng/ thiét bj tiéu thu ning lwvgng dang ké (SEU)

* Xem xét va theo ddi hda don nang lvgng ctia doanh nghiép
* Giam sat murc tiéu thu nang lvgng hodc hiéu qua nang lwong cla cac SEU

Gidm sat cac chi so EnPI

K. P ,t A h N h e Tap trung vao cac SEU

Iem Soa Van an e Hiéu rd mot vai théng s6 dnh hudng 16n dén mirc tiéu thu / hiéu qua nang lvong
e Lap mét k& hoach hanh ddng tir danh muc céc y twdng

» Nén cu thé Ai, Cai gi, Khi nao va tiét kiém dwoc bao nhiéu

Thuc hién hanh dong

e Gidm sat va danh gia lai m(rc cai thién cla tirng du 4n sau khi trién khai thuc té

Xem xét

o Xem xét lai hoat déng van hanh dé tim thém co hoi cdi tién

' * Global
& '-Gateway!

B COMG THUGHG

ey

Chuong trinh hom nay

Ngay 2 — Chuyén dé ky thuat

08:30—-10:00  N6i hoi va néi dun nudc ndng

10:00 -10:15 Giai lao

10:15-12:00 May nén khi va Hé théng bom

12:00-13:30  Antrua

13:30-15:00  Hé thdng lanh va Chiéu sang

15:00 - 15:15 Giai lao

15:15 - 16:45 Hé théng thong gid va diéu hoa khéng khi (HVAC) va danh gid cong nghé
16:45-17:00 Téng két & Phan hoi
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Muc tiéu Ngay 2

€  Hiéu rd cac cong nghé sir dung ning lugng chinh trong DNNVV

Eb

B B @

Nhitng trudng hop ap dung thuc té

Tim hiéu nhirng vi tri c6 thé gay Iang phi ndng lwvgng trong nha mdy va céch tiét kiém

C6 duoc ki ndng giam sat hiéu qua ndng lwgng bang cac chi s6 KPI don gian

Tim hiéu vé cac thye hanh tét nhat trong thiét k&, mua sdm va O&M (Van hanh & B3o tri)

Bi€u d6 Venn Nang lwgng

Dinh nghia

Vi du vé hé théng thong gié

Quan ly Quan ly

Viéc quan ly lién tuc
hiéu qua nang lvgng
trong hé théng

Pua ra cac chi s6 két qua thuc hién ning
Irgng (EnPl), thuc hién cac chién dich
nang cao nhan thirc, dao tao vé van hanh
hiéu qua

Van hanh &
Bdo tri

Viéc theo ddi van hanh
va bdo tri thiét bj lién
tuc

Kiém sodt van hanh t8i wu, xem xét viéc
bao tri theo khuyé&n nghj clia nha san xuat

Diéu khién

Phuong phap diéu
khién thiét bj

Kiém tra clra thong gi6, cac hé thong ty
dong, cong tac...

Thiét bj

Quy trinh

Céac b6 phan cau thanh
cla quy trinh céng
nghé

Cong nghé dang st dung, clra thong gio,
quat, van tiét lwu, dudng 8ng giod, clra cap
gi6 tuoi, clra thong gid trong phong

cong nghé

Quy trinh
cong nghé

Hé théng thiét bj san
suat tiéu thu nang
lwong

Thong gio ty nhién / Thong gid co hoc

Nhu cau
nang lugng

Nhi*ng yéu cau doi héi
phai tiéu thy ndng
lwong

Yéu cau cung cap khong khi tuoi trong
khéng gian nha xuwéng, diéu 4p, phan bd
&p suat...
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e Cragaan linwn.

Chuwong trinh hom nay

Ngay 2 — Chuyén dé ky thuat

08:30 — 10:00 N&i hoi va n6i dun nuéc néng

10:00 — 10:15 Giai lao

10:15-12:00 May nén khi va Hé théng bom

12:00-13:30  Antrua

13:30 - 15:00 Hé théng lanh va Chiéu sang

15:00 - 15:15 Giai lao

15:15 - 16:45 Hé théng thong gid va diéu hoa khéng khi (HVAC) va danh giad cong nghé
16:45-17:00 Téng két & Phan hoi
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Kién thirc co’ ban vé noi hoi: Cac loai n6i hoi

NOI BUN NUGC NOI BUN NU'GC NONG NOI HO'l CONG NGHIEP
NONG DAN DUNG CONG NGHIEP DOT GAS (KHi DOT)

NOI HO'l CONG NGHIEP DOT THAN




e =
AN

[ sty S e

Kién thirc co’ ban vé néi hoi: Nhién liéu cho néi hoi

e CA nhiéu loai nhién
liéu khac nhau cho cac
nganh cong nghiép
tuy thudc vao vi tri
nha may

* C6 thé tang hiéu qua
va giam chi phi thong
qua viéc chuyén doi
nhién liéu

" T
* Global !?}
& '-Gateway- ,d._.§..w il
B CONG THUGHG. Fumbud vy

[ sty Y e neels it 0P G

Kién thirc co ban vé néi hoi: Ho'i nwéc
* Hoi nudc thuong duoc sit dung cho cac hé

¥ l‘l/ﬂ' i
s i 5 8§ thong duong 6 hd va khéng can nhiéu bo
Erosma | &ng dudng 6ng nhd va khéng can nhiéu bom

—

* Khi nang lugng con ré, day la bién phap gia
nhiét hiéu qua vé chi phi cho nhiéu linh vuc
cong nghé

* Khinhiét d6 yéu cadu dudi 120°C, st* dung hé
thdng nudc ndng sé hiéu qua hon

10
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B CONG THUOKG.

e Curngasn lnewn.

Ki€n thirc co’ ban vé néi dun nwéc néng

* C6 khd nang gia nhiét nwdc [én dén
khoang 120°C

* Hau hét cdc n6i dun nwdc ndng dén
duwdi 90°C cho muc dich san xuat va hé

thong HVAC

* Nudc ndng phdi duoc bom tudn hoan
trong day chuyén san xuat

11
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Tinh toan hiéu suat cla noéi hoi

NHIEN LIEU

KHONG KHi

NUOC BO SUNG

No6i hoi

NUGC NGUNG

HOA CHAT

HO'I NUGC

KHOI THAI

TON THAT €6 BINH

XA DAY

Hiéu suit noi hoi =

e Hiéu suat noi hoi la thudc
do mirc nang luvgng tiéu
thu nhién liéu cha néi hoi
so v&i nang lvgng duoc
tao ra b&i ndi hoi dudi
dang hoi nudc hoac nudc
nong

Hoi nwéc hodc Nwde nong dau ra (kWh)

Nhién liéu dau vao (kWh)

12
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Tinh toan hiéu suat cta néi ho'i

* MOt nha may ché bién sita cd hai néi hoi dét khi tw nhién.
Hang nam, tiéu thu 5.000.000 kWh khi tw nhién va tao ra
4.000.000 kWh hoi nudc

4.000.000 kWh
5.000.000 kWh

Hiéu suat n6i hoi =

Hiéu suit n6i hoi = 80%

13
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Hé théng nhiét, nhan dién co hoi tiét kiém nang lwong

N
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Cac van dé gay kém hiéu qua phd bién trong hé thdng néi ho'i/néi dun NN

15
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Cac co hoi tiét kiém nang lwong cho hé théng noéi hoi

Dau do oxy ﬂ

Hoi nuéc
! B0 say
Kkhong khi

* T6i wu s0 lugng ndi hoi
* Thu h6i nhiét tr khoi thai
Kiém soat TDS (t6ng chat ran hoa tan)

* Thu héi nhiét tir xa day
wics» o Hidu chinh d4u dét & tinh chinh oxy
5 T i * Kiém sodt nuéc cap

BO diéu khién TDS

Bo diéu khién
B0 diéu khiént murc nudc
ty 1& oxy

e Quan ly cdu cdn trong ndi hoi

wowsmn 4. * Tang ty |& thu hoi nudc ngung
hienlisu

.B B6 didu khién
I : xa day

16



T6i wu s lvgng ndi dun

Thu hoéi nhiét tr khoi thai — ddm
bao n6i dun ngung tu

Hiéu chinh dau dét & tinh chinh oxy

Trang thai ndi
hoi: OK

Quan ly nwdc cap bd sung o Trang i i

. dét ?
Quan ly cau can trong n6i dun @ —-L@ @ E
Ki€m sodat phan phdi luu lwong e ok

nuwdc nong

Trang thai noi
| — hoi: OK

17

Van hanh & bao tri néi hoi
Diéu quan trong 1a phai c6 mot k& hoach bao tri va thuc
hién kiém tra dinh ky cling nhu thudng xuyén ghi chép
cac théng sé van hanh
Can thiét 13p cac quy trinh bao tri cho cac hoat déng
bao tri hang ngay, hang tuan, hang thang, hang quy va
hang nam
Diéu nay s& ddm bao ndéi hoi dugc van hanh an toan va
hiéu qua

N6i hoi can dugc dirng dinh ky hang ndm dé kiém tra
toan dién bén trong va bén ngoai

Viéc kiém tra bay hoi can dugc thuc hién it nhat moi
nam mot lan

18
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B CONG THUOKG.

e Curngasn lnewn.

Vin hanh & bao tri néi hoi

¢ Chu ky kiém tra va ghi chép théng sé can bao gdm viéc kiém tra:

* Chi s6 4p suat va nhiét do cé chinh xac khéng?

* S6 lwong néi hoi dang van hanh [cé phu hop vdi nhu cau

tai nhiét va mirc nhiét dé khong]

* Hu hdng |&p cach nhiét

* RO ri hoi / nudc nong

* Néng dd oxy trong khdi thai

* Chat rdn hoa tan trong ndi hoi

* Ty |& thu h6i nwdc ngung
* Chat lvgng nudc cap
* S6 lwong bom va téc d6 VSD dang van hanh

19

2 ;" gioal B9
’ . oba 3

'-Gateway- bt
B CONG THUOKG. Fumted by coedr

e Curngasn lnemn.

Giam sat hiéu qua hé thong néi hoi
* NO6i hoi can dworc gidam sat cac chi so két qua thyc hién nang lwong [EnPlI]
¢ Didu quan trong la phai hiéu rd hiéu suat néi hoi (thiét bj san xuat nhiét) va nhiét cé dang
duwoc sir dung mot cach hiéu qua hay khong (thi

I“I
!
|

gl 4
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Xac dinh cac yéu t6 anh hwéng mirc tiéu thu nang lwong ctia hé théng

A e .
noi ho'i
Nhién liéu tiéu thu va san lvong hoi nwéc hang tuan

Nhién liéu tiéu
thu (kWh)

—— San lwong hoi nwéc (kg)

Nhién liu tiéu thu hang tudn (kWh)

|
200,000 1|
|

135 7 9111315171921232527293133353739414345474951
Tuan

Sén luong hoi nuoc (kg)

Nhién liu tiéu thu hang tudn (kWh)

Nhién liéu tiéu thu va don vi san lugng SP hang tuan
Nhién liéu tiéu

700,000
600,000
500,000
400,000
300,000

100,000

thu (kWh)

= Sanluong SP

1357 9111315171921232527293133353739414345474951

e Can phan tich cac yéu t6 anh hudng dén murc tiéu thu nhién liéu

Tuan

20,000,000
18,000,000
16,000,000
14,000,000
12,000,000
10,000,000
8,000,000
6,000,000
4,000,000
2,000,000

San luong sén xudt (don vi san pham)

* Diéu nay cho phép vira danh gid hiéu qua st dung nang luvgng clia hoat dong san xuét, vira danh

gia hiéu qua cla thiét bj

* Cac d6 thi phan tich nhw trén dat ra nhirng van deé gi?

B CONG THUOKG.

< Global

. Gateway

ot ¥y
Ly
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Danh gia qua trinh san xuit & tiéu thu ning lwgng bang hodi quy

Nhién liéu tiéu thu ctia néi hoi/dun va san lugng SP nam
700,000

2023

§00,000 ¥

500,000
400,000

300,000

Nhién ligu tiéu thu (kWh)

R*=0.9777
200,000

100,000

5,000,000 10,000,000 15,000,000

San Iugng SP (don vi san pham)

y=0.0348x+ 18278

20,000,000

Nhién liéu tiéu thy (kWh)

Nhién liéu tiéu thu clia néi hoi/dun va san lwong hoi nwéc nam 2023

700,000
&00,000
500,000
400,000
300,000
200,000

100,000

200,000

400,000

00,000

San lwgng hoi nwéc (kg)

v=0.7384x+ 11612
R*=0.9784

800,000

e Chung ta cd thé sir dung phan tich hoi quy dé xay dwng mé hinh duwdng co s& ndng
lwong cho quad trinh tiéu thu ndng luong trong cac ndi hoi

e Chung ta sé ap dung cach phan tich nay cho tat ca céc thiét bi tiéu thu nhiéu ndng

lvong

22
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e Curngasn lnewn.

Thiét ké hé théng n6i ho'i/n6i dun NN

Hang muc Binh nghia Céc cau héi vi du cho N&i hoi

Viéc quan ly lién tuc * Thiét ké c6 bao gébm do lwdng nhién liéu dau vao va nhiét lvgng
hiéu qua nang lugng d4u ra khong, va cé dé dang truy céap dir liéu khong?
trong hé théng * C6 thé xem hiéu suét ndi hoi trén man hinh diéu khién khong?

Quan ly

Quanly

Van hanh Viéc theo d&i van hanh  Nhitng cong viéc bao tri ndo can duoc thyc hién dé duy tri hiéu
& Bao tri va bao tri thiét bi lién suat?
tuc * Nha cung cép c thé dé xuat cac hoat dong bao tri khong?

Diéu khién | Phurrong phap digu khién | « C6 thé I3p dat VSD dé t6i wu héa luu lugng khong khi cép vao
thiét bj néi hoi khéng?

C6 thé |dp dat VSD va bo diéu khién 3 yéu t6 trén bom nudc cap
dé gidm thiéu viéc bom khéng?

C6 bo kiém soat TDS tw ddng cho néi hoi khong?

Thiét bj Céc bd phan cdu thanh
cla quy trinh céng nghé

Noi hoi cé hiéu suat cao nhat cé thé mua Ia loai nao?

C6 thé st dung bén ndi hoi nhd hon dé cai thién hiéu suat thay
vi dung hai néi hoi I6n khong?

* Loai bom nao hiéu qua nhat ma téi c6 thé mua?

Quy trinh
cong nghé

Quy trinh Hé théng thiét bj san  C6 thé str dung nwdc néng thay vi hoi nwée khong?
cong nghé | sudttiéu thu ndng luvong [ ¢ C6 thé thu hoi nhiét tir nha may khong?
Con vé bom nhiét thi sao?

Nhu cau Nhitng yéu cau doi hoi * C6 thuc su can nhiét khéng?
ning luwgng | phai tiéu thu ndng luong | * C6 can nhiét & mirc nhiét d6 d6 khéng?

23
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Vi du thuwec tién vé noi hoi

Céng ty TNHH GreenBakes c6 mot nha may thuc phdm nhd, st dung nuwédc ndng dé san
Xuat va vé sinh. Céng ty van hanh ndi hoi d6t gas 500 kW véi 18 gid/ngay (tudi tho 12
ndm) nhung chi dat hiéu suat 65—70%. Lugng gas tiéu thu d3 tang 15% trong 5 ndm, chi
phi ngay cang tang va thoi gian dirng hoat déng do cau can va cac bo phan cii ki lam
gian doan san xuét.

Céng ty phai lya chon gilta cac phuwong an:

* Tan trang lai n6i hoi hién c6

* Thay thé& bang mot thiét bj hiéu suat cao

* Ap dung mot hé théng két hop véi bom nhiét/ning lugng mét troi

* Thu hdi nhiét thai tir 16 nudng va may nén khi

Ban s& dé xuat ho tiép can van dé nay tir géc do hiéu qua nang lwvong nhu thé nao?

24
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Chuong trinh hom nay

Ngay 2 — Chuyén dé ky thuat

08:30—-10:00  N6i hoi va néi dun nudc ndng

10:00 -10:15 Giai lao

10:15-12:00 May nén khi va Hé théng bom

12:00-13:30  Antrua

13:30-15:00  Hé thdng lanh va Chiéu sang

15:00 - 15:15 Giai lao

15:15 - 16:45 Hé théng thong gid va diéu hoa khéng khi (HVAC) va danh gid cong nghé
16:45-17:00 Téng két & Phan hoi

26
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May nén khi

Source: Atlas Copco

e < Global @

7o . Gatewa{ AR
~n ~n Vé Vd
Hé thong nén khi
May nén khi Binh tich Bo loc May say khi nén Bé loc khi nén

om
Khi nén khé cap

dén hé théng str
dung

-)

Khi nén cé
dd 4m cao

Khi nén da

. g

trwong dau vao Van xa nwée giam am
ngwng

Khong khi méi
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{

(co thé dat ap suat cao
Pit-tong —L Kha ning diéu chinh t3i tét
On

tich Truc vit

| Lwu lwgng 8n dinh
Hiéu qua & lvu lwgng tir trung
binh dén I&n
Chi phi dau tu ban dau cao hon
Can c6 VSD dé dat hiéu qua &
lwu lwgng thap

Cac loai may

nén khi

Don gian, dang tin cay, yén tinh
Hiéu suat non tai tot

Puorc sir dung trong céng

("Phd bién trong cong nghiép

+ Lwu lwgrng cao
|_Khdng dung dau

29
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Chi phi vong d&i cia may nén khi

75%
Chi phi Nang
lwong

10%
Bao tri

30
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Cac van dé gay kém hiéu qua phé bién trong hé théng nén khi

May nén khi

]

-

Khéng khi méi
trwong dau vao

Binh tich Bg loc May séy khi nén B& loc khi nén

‘ N
Khi nén cé P Khi nén !hé cap
d6 &m cao - Khi nén da dén hé théng sir

giam am a
Van xa nwéc ngwng ung

31

Cac rng dung may nén khi: phu hop va khong phu hop

® Truyén dong khinén °®
® Dung cu khi nén °
® May mécdong géi ©

® Thiét bido lwongva °
diéu khién o
® Van chuyén bang khi e
nén o
® Bom °
® Pong co .
®  Suc khi

Théi he

Suc khi phan tan
Huat

Phun suwong

Tao Iép dém
Van chuyén pha lodng
Tao chan khong
Lam mat

Lam mat td dién

32
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Cac co’ hdi cho hé théng nén khi
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Khéng khi méi
trwong dau vao

May nén khi

Khi néncé
dd 4m cao

Binh tich

Bé loc

May say khi nén

Bo6 loc khi nén

Khi nen da

giam am

Van xa nwéc ngwng

I

Khi nén !ho cap

dén hé théng str

dung
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Cac quy tac can nhé vé hé théng nén khi

80-93% nang lwgng dién
tiéu thu b&i mdy nén khi
duwgc chuyén héa thanh
nhiét. Viéc lap dat mot bo
thu hoi nhiét c6 thé thu hoi
tr 50-90% nang luong
nhiét c6 san

Van tdéc khéng khi tron,
dwong &ng phan phéi
chinh khéng nén vuot qua
6 m/s

M&i 1 bar gidm ap sudt
gilp tiét kiem dwoc 6-7%
cong suat

Van tdc khdng khi trong céc
dwéng 6ng nhanh phéan
phdi khéng nén vuot qua
15m/s

Viéc cai thién hiéu suat cla
mot hé théng khi nén nén
bat dau bang viéc danh gia
chién lwgrc cac vu nang
lwgng c6t 16i va thuc hién
nguoc trd lai dén khau tao
khi nén

Viéc tang 50% so v&i van
toc khong khi t6i da dwoc
dé xuat s& lam ting mirc st
dung ning lwgng cua hé
théng 1én khoang 2%

0 ro 4mm tren dwong
ong phén phdi khi nén hoat
ddng trong sudt ca ndm cé
thé gay ton kém
40.100.000 VND

hé thang khi nén dién hinh
hoat dong & 8 bar (véi don
gia dién trung binh |a 2.000

Dai véi cac khu vuee cé thoi
gian san xudt khac nhau,
nén xem xét viéc sir dung
van cach ly khu vuc

Ngudn SEAI: Hwéng dan Ky thuat vé Khi nén

C6 thé gidm 1% céng suat
tiéu thy cta mdy nén khi
théng qua viéc giam 4°C
nhiét do dau vao

NEu mét mday nén khi bu
tai (top-up) duoc huy déng
30-70% thoi gian, nén xem
xét lgi ich kinh t& cda viéc
ldp dit mot may cé VSD
(bién tan)

34



Van hanh & bao tri may nén khi

* Diéu quan trong 1a phai c6 mét ké hoach bao tri va thuc hién cac vong
kiém tra cling nhu ghi chép théng s6 mdt cach thwdng xuyén

e Can thiét 1ap cac quy trinh bao tri cho cac hoat déng bao tri hang ngay,
hang tuan, hang thang, hang quy va hang ndm

e Céc vong kiém tra va ghi chép théng s6 can bao gobm viéc ghi lai va
kiém tra:

Ap suét tai may nén va sau khi sdy

Nhiét d& may nén va s8 gi® chay c6 tai/khdng tai
RO ri khi va dau

Hoat déng xa day cha bd loc va binh tich khi

Tinh trang b loc

Diém cai dat va gia tri diém suong

Tinh trang b6 loc d4au vao clia mdy nén. Kiém tra toan bd hé thdng phan phéi it nhat hai
[an méi ndm dé phat hién ro ri

35
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Biéu dd nhu ciu str dung khi nén
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e Cando lvong dién ndng va lvu luvgng khi dau ra clia hé théng khi nén

e Céc nha mdy s dung nhiéu khi nén cling nén do dém nhu cau khi cho céc quy trinh khac nhau

e Phén tich hoi quy cling nén duoc st dung dé xay dwng céc chi s8, twong tu nhu nhitng gi ching ta d3 thay d6i véi
ndi hoi, vi du: dién ndng so vdi lugng khi tao ra, dién ndng so véi san luong, luvgng khi dau ra so vdi san lugng
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Thiét ké hé thong nén khi

Hang muc Pinh nghia Vi du vé May nén khi

Quan ly Viéc quan ly lién * Thiét ké c6 bao gom do ludng dién nang dau vao va luwgng khi tao ra
tuc hiéu qua ning khong, va dit liéu co dé& dang tai xuéng khong?
luong trong hé * Dao tao vé hé théng khi nén da dugc thém vao yéu cau dao tao cho
théng nhan sy noi bd chua?

.

Van hanh &| Viéc theo ddi van T6i c6 thé khoa céc diém cai dat dé ching khong thé bj thay d6i néu
Bao tri hanh va bao tri khong cé thdm quyén khong?

thiét bj lién tuc Chung ta c6 thé xay dwng mét quy trinh van hanh tiéu chuan (SOP) cho
viéc tit may, ngay |& va cach ly ngoai gior lam viéc khong?

Diéu khién | Phuong phép dieu
khién thiét bi

C6 thé I4p dat VSD (bién tan) dé téi wu hda hiéu suat may nén khong?
Vi chiing ta dang lap dat ba may nén, bo didu khién tuin tu s& mang
lai i ich vé hiéu sudt nhu thé nao?

.

Thiét bi Cac bd phan cdu Méy nén no cé hiéu suat tét nhat dé dap (ng nhu cau téi thiéu va t8i
thanh clia quy da clia t6i?

trinh c6ng nghé M6t binh tich khi I&n hon c6 gitp giam tai dinh cho may nén khéng?
C6 thé thu hoi nhiét thai cho hé théng 16 hoi khong?

.

Quy trinh

Quy trinh Hé théng thiét bj C6 thé st dung canh khudy thay vi khi nén dé khudy tron khéng?

cbng nghé coéng nghé | san suat tiéu thy * C6 thé sir dung quat théi/quat thudng thay vi khi nén dé lam mat
nang luong khong?
Nhu cau Nhitng yéu cau doi | * T6i cé thurc sw can khudy tron bé chira khong?
nang lwgng | hdi phai tiéu thu * T6i c6 thé lam mat san pham bang khong khi thuong thay vi khi nén
nang luong khong?

Tai sao t6i can ap suat khi nén nay?
ChUng ta c6 thé gidm &p suat xudng mirc thap hon khong?

.
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Vi du thuc tién vé khi nén

e Cdng ty TNHH BottleCo, mét nha san xuit bao bi nhd, phu thudc nhiéu vao
khi nén cho viéc th&i khuén PET. Co s& nay sir dung mot vai may nén khi ap
suat cao, nhung mot cudc kiém toan nidng lwgng cho thay sy kém hiéu qud
dang ké. Ro ri, kim soat ap suat kém, va may nén qua khé cé nghia la chi
khoang 10% dién nang dau vao duoc st dung hiéu qua. Khi nén hién chiém
gan 40% tong chi phi dién. Cac van dé vé khi nén cling dan dén hong héc
thuwdng xuyén va chat luvgng chai khdng dong déu.

e Ban sé& thuc hién nhitng buwdc nao dé giam lang phi ndng lvgng va cai thién
dd tin cdy trong san xuat?




Hé théng bom

= ‘!ﬂ * Loai bom pho bién nhat la bom ly tdm

* C4 nhiéu loai bom khac nhau

Br G & W B

Bom ly tam Bom cénh

tidu chuin tron (bom vé Bom ly tam Bom banh - Bom than
sinh/thye tw moi rang quay chia ngang
ANSI z
pham)
?"4
Bom dinh Ilfqng Bom piston Bom khi nén Bom ap lwc Bom truc vit
/' bom cham van hanh cao
& > 0O oy @
Bom chim Bom truc ding Bom mang ap Bom dan déng Bom ly tam
Iwc cao te nhiéu cap

Ngudn: Ki thuat Bom

39
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Hé thong bom
] nwéc nong
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== May nén khi - . . i
) May lam lanh nwéc Cong doan san xuat
Thap giai nhiét i i
Puwong cap
nwéce lanh

Bom tuan
hoan

Muc tiéu I3 luu chuyén chat |dng trong hé théng mot cach hiéu qua nhat cé thé
Cac hé théng bom khoéng cé bd didu khién s& chi van chuyén chat 1dng véi mot
t&c d6 lién tuc trong toan hé théng

Chung ta mudn t8i da héa hiéu qua bang cach gidm sut ap, han ché luu lvong va
cung cap dung lwong chat 16ng d&n dung noi & dldng nhiét dd vao moi thoi diém

40




0
"
a * Global @i
«Gateway " -
B0 CONG THUONG i o aet? Ul 0
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° Puwéng hédi nwéc néng
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Van diéu khién 3 s 'y SE— A
- theonhigtds " 4 1 [ 2]
dau ra cha thiét i i — 2] i
B I ! bi str dung ﬂ+' o J
I PRODUCTION PROCESS
—_— P — J May nén khi May lam lanh nuéc R
| » i w Van 3 nga chi chuyén hwéng dong chay
o thay vi déng hoan toan. Nén thay bang
Thap giai nhigt I I van 2 ngi khi cé thé
& V4
N £ . Bom tudn hoan diéu khién theo
I ! I Buong cap nudce lanh % chénh ap trén toan hé théng
El St o

Bom cé bién tan diéu

khién téc do (vsp) Do tuan hoan

e Van diéu khién tai cac diém s dung va & cudi cac dudng ng phan phdi cé thé dam bao viéc cung cap chat 1dng t6i wu
e Diéu khién bom theo 4p suat trong hé théng théng qua VSD (bién tan) s& Iam gidm nhu cdu nang luvong
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Chi phi vong

Giad mua rat thap so vai chi phi
van hanh

Mot mdy bom 10kW chay sudt
nam cé thé t6n khoang 328.500
USD dé van hanh trong 15 ndm.
Chi phi dé mua va l3p dit may
bom nay khoang 11.000 USD

dé&i ctila bom

Chi phi vong d&i thiét bi bom va déng co’ 200 kW

Chi phi bao tri:
3%

Chi phi dau tw
ban dau: 2%

Nang lvong:
94%

Chi phi khac: 1%
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Thao luén vé chi phi vong d&i cia hé thong bom

Da6i vaéi chi phi vong dai, hdy xem xét cac

yéu t0 sau:

O

: —— fj]—'P‘w--..—-aq-
. Y
g ¥oE B

Bom Iy tam A/ B

> chi phi mua sdm ~—C E S e
> chi phi I8p d&t & van hanh thtr = ;.;:.,;) cHlS
> chi phl’ nang lugng Nhu céu nang lugng déng co dién thé gidi
» cac chi phi van hanh khac o
» chi phi bao tri ’ T
> chi phi thai gian nglirng hoat dong Wiy 9
> chi phi thdo d& |
> chi phi m6i truGng
43
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Bi€éu d6 hiéu suat cho mét déng co hiéu suat cao

&u suét (%)

Hi

Hiéu suét dong co khong ddng bd 150 kW theo tai (IE3/IE4/IE5)

Cép hiéu suét nang lwomg

- 3

75

70 i i

[ 3] E—

20

a0 80 c
Tai (% of rated 150kW)

120

e Lay vi du trwéc cla chung ta:
bom 10kW hoat dong 8.760 gio
mdi ndm véi chi phi mua bom 13
11.000 USD

e Mduc tidng hiéu suit 2% = tiét
kiém dwoc 1.732kWh hoac 438
USD mdi nam

e Diéu quan trong la phai xac dinh
lgi ich cla viéc nang cap hiéu
suat dua trén chi phi b6 sung, s6
gid van hanh, muic tiang hiéu
sut, va don gid nang lvong
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Dinh luat d6ng dang cho bom

e COng suat tiéu thu bi tdc dong truc ti€p bdi lwvu lwgng trong hé théng

¢ N&u ching ta giam lwu lwgng xuéng 90% so vdi ban d4u, ching ta sé giam
codng suat tiéu thu xudng con (0.9 * 0.9 * 0.9) = 73% so véi mirc ban dau

e Diéu nay phd bién cho tit cd cac hé théng van chuyén chat ldng/khoéng

khi/khi khac 100% 100% 100%
( g;) 5 ( A% 90%  90%  73%
Q, N, 80% 80% 50%
Hey _ [N 2 70% 70% 34%
(Hz) . (Nz 60%  60%  22%
9 Nox 3 50% 50% 13%
(F—,L) - (ﬁl) 40%  40% 6%
2 2 30% 30% 3%
Q=Luulugng P =Cong suat Nguén: PECSME, Thiic ddy Tiét kiém Ndng lwong trong cdc Doanh nghiép Vira
H = Cot 4p N = T6c d6 va Nhé (2006-2011)
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Chuing ta c6 thé
Chuing ta nén thiét ké khong tac dong dén
& nhi*ng noi c6 thé. Vi n6 c6 thé Ia san
pham cu thé

thirc diéu nay
wu lwong/+ Cot ap y trong
102

Cong thirc hé thong bom

Cong suat thuy luc =

Nang lwong thay lwc = Cong suit thdy lwc * Thoi gian van hanh

Chia khda ctia hé théng bom 13 hiéu rd cac cong thirc nay khi danh gid mdy bom, vi vay cdc muc quan
trong can ghi nhé la:

1. Luwulwong yéu cau

2. Cot ap (bao gdbm tén that ma sat)

3. Thoigian van hanh yéu ciu
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Ton that ma sat

Diéu gi gay ra tdn that ma
sat trong hé thong?

*Van

Bom tuan hoan

& -g.-—n

Nguwoi dung cubi

Boan dng khong lwu thong

* Cut ndi (khuyu)

e Té (khdp néi chir T)
* Con thu

* Khdp néi gidn nd

* Clra nap vao bé

5

Bom tuan hoan

T

Ngui dung cudi

Van mé khéng hoan toan

/ Van mé hoan toan

T

Du tha qua Van m&
khong hoan toan

_.':Tx\

Ludng 1

Ludng 2

Ty 18 luu lugng

8
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Cac hé thong bom dién hinh ton tai cac co’ hdi cdi thién

Hé théng c6 dién ra
viéc tiét lwu dang
ké

Bo'm va/hoac van
bi xam thuc khi

Hé théng c6 dong
tuan hoan duoc st
dung dé diéu khién

Bom, dong co hoac
duong éng bj rung
dong manh
va/hodc 6n

Hé théng c6 bién
dong Ién vé lwu
lwg'ng hodc ap suat

Hé théng nhiéu )

bo'm trong d6 sé
lwo'ng bom van
hanh khéng dworc
diéu chinh dé& dap
rng v&i cac diéu
kién thay déi

Bo'm c6 yéu cau
bao tri cao

Hé théng cé cac yéu
cau chirc ning d3
thay déi theo thoi

gian, nhwng may
bo'm thi chua.

Hé théng phuc vu
nhiéu muc dich st
dung khac nhau,
trong d6 ho dung
phu thiét 13p cac
yéu ciu vé ap suat

Céc van dé vé dong
co’: Qua khé, giam
hiéu suat do quan

lai, v.v.
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e Cragaan linwn.

Giam sat hiéu suat hé thong bom & déng co’

e Bom va dong co cé thé duoc bd tri rai

Luwu lwong ké

rac trong khap mot co s& Cong o dién
e Cac doéng co hodc bom rat 1&n nén & 2
ne conoae - - _ : | -
duoc do dém riéng lé -
Bom 200kW

e Cac nhdm bom 1dn hon NEN AUQC FO - immmimim e e e mmn
Do lwerng téng dién ning trong khu vure nay va gidm séat dwa trén san lwgng

dém va nhu cdu nidng lwong duoc

gidm sat dua trén cac yéu td thuc day 2 Bogn éng khang u thang

st -
- =
= o

i
| ﬂ I ) Bom tuan hoan

- -
-

nang lwvong da biét néu co thé

!ﬂl?ﬂ

Nauwdi dung cudi

Nguoi dung cudi
Bom tuan hoan

Van hanh & bao tri bom & ddng co’

* Diéu quan trong la phai c6 mot ké hoach bao tri va thyc hién
cac vong kiém tra cling nhu ghi chép théng s6 mot cach thuong
Xuyén.

e Cdc vong kiém tra va ghi chép théng s6 can bao gdm viéc ghi lai
va kiém tra:

* Bo6i tron dung mrc.
* Xem xét rung déng qua murc.
* Xem xét ti€ng 6n qua murc, vi du: xam thue khi.

* Kiém tra ro ri dwong 6ng/dng dan.

e Lam sach ludi loc/bd loc.

» Dam bao ddng truc chinh xac khi Iap d3t va sau khi bao tri.
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Dinh nghia

Cac cau hoéi vi du vé

théng Bom

Quan ly Viéc quan Iy lién tuc | * C6 thé Idp dat cac canh bao chénh léch &p suat khong?
hiéu qua néng lwgng | = D3 c6 dong hd do dién va luu lwgng dugce dat & cac vi tri chién lugc
trong hé théng dé cho phép giam sét hé théng chua?
Van hanh & | Viéc theo d&i van « Chung ta c6 thé 13p dat cac diém vé sinh bo trao doi nhiét dé giam
Bdo tri hanh va bao tri thiét cdu can, von s& lam tang yéu cau vé luu lugng khéng?
bi lién tuc « C6 thé lap dat thiét bj phan tich rung dong trén tat ca cac dong co
I&n hon khéng?
Piéu khién | Phuong phap digu | * Chung ta cd thé can bang dong hé théng bang cach st dung cac van
khién thiét bj diéu khién déc |ap véi p suat khong?
 Ching ta c6 thé diéu khién cadc mdy bom dua trén chénh léch ap
suat khéng?
Thiét bj Céc bd phan cau  Chung ta cé thé dit ra yéu cau vé cap hiéu suit dong co téi thiéu |a
thanh cta quy trinh |E4 khéng?
cong nghé * Loai bom cé phu hop véi nhiém vu va hoat dong gan diém hiéu suét
t6t nhat [BEP] khéng? Vui long cho téi xem..
Quy trinh Quy AR e O o - — N
. iy y trinh Hé thong thiét bi Chung ta c6 thé sit dung phuong phap bom tich trir thay vi bom
cong nghé cong nghé | san suét tiéu thu lién tuc khong?
nang luong * Ching ta c6 thé di doi thiét bi dé giam quang duong di cia duong
6ng khong?
Nhu cau Nhitng yéu cau doi | * Ching ta cé thé st dung cac hé thdng cap liéu bang trong luc thay vi
nang lwgng | hoi phai tiéu thu bom khéng?
nang luong * C6thé gidm luu lugng va cot dp trong hé théng khong?
* Viéc tuan hoan c6 can thiét khong?
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Vi du thuec tién vé hé thong bom & dong co’

e Cong ty TNHH FlowTech, mét nha mdy hda chat dic ching nho, tuan

hoan nudc lam mat bang mot may bom 45kW. Bom chay & téc do
khéng déi, v&i mét van diéu khién déng khodng 60% dé tiét lvu dong

chay. Mét cudc ki€ém todn nang luvong cho thdy bom dang hoat déng

xa diém hiéu suat t8i wu, vdi tén that do tiét lwu, tudn hoan nguoc

khi nhu cau thap, va chay ca dém/cudi tudn mac du tai rat nhd. Diéu

nay dan dén viéc sir dung dién ting, nudc hdi vé néng lam ting tai

cho may lam lanh (chiller), va hdng hdc phét/vong bi thudng xuyén.

e Doi ngili c6 thé thuc hién hanh déng gi dé gidm nhu cau ndng luong

va lam cho hé théng trd nén dang tin cay hon?

52




&8

B CONG THUOHG.

Hen gap lai trong 45 phut nira!
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Chuong trinh hom nay

Ngay 2 — Chuyén dé ky thuat

08:30—-10:00  N6i hoi va néi dun nudc ndng

10:00 -10:15 Giai lao

10:15-12:00 May nén khi va Hé théng bom

12:00-13:30  Antrua

13:30-15:00  Hé thdng lanh va Chiéu sang

15:00 - 15:15 Giai lao

15:15 - 16:45 Hé théng thong gid va diéu hoa khéng khi (HVAC) va danh gid cong nghé
16:45-17:00 Téng két & Phan hoi
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Cac loai hé thong lanh
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So’ d6 nguyén ly hé théng lanh co ban

oY s2 .n >
Ap suat giam lam cho nhiét do Binh ngung giai nhiét bang Nhiét téa ra va méi chat lanh
ctia méi chit lanh giam nuéc/ khéng khi ngwng tu vé pha léng
R l —VAM
Pha long L] A & i [ "

Van tiét
lwu

Mady nén co hoc

Pha hoi

M@i chat lanh hap thu nhiét va ’/‘ Dan bay hoi Hoi T:Iéi 'cha?it Lz:nh d:'g'c nén
bay hoi v én ap suat cao hon

Gi6 lanh
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Gidn d6 Nhiét dd — Entropy

ey Y
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Nhiét thai ra
mai trwon A
| trrong o ] Buwong bao hoa @
t : )
o —
Hoi <. T -_‘H“‘\
£ z Pha léng / SN
Nguén 7
dién / \
Te @ -
' _________ ( _____ Pha hoi
- . Nhiét d méi A .
3t Ving &p May Pong trwong \ . Hoiam
suét cao nén co 1 (hén hop léng — hoi) ||I
i
Van tiét '/ i = Nhiét dé vung ! l\
Iwu lam lanh | ! A\
Vingdp o -1 TR g gt o e e
suétthép 1 Te ik } > \1 @
p —
ata Dan g ®© N
bay hoi / \
>
' Entropy
Nhiét héap thu vao Chénh lgch nhigt d6 = Tc - Te
(tai lanh)
57
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«Gateway P
) 00 . S S
Hé thong lanh co b3
é thong lanh co’ ban
Durong nwée néng tuan hoan vé
n)
Tan nhiét Tan nhiét
FIFEIEINT EIFEIEINE] Van didu 1 3 i
- - khién phy i = & ee— * e
tai theo ;= 45 a—— . 7 — . |
— — "h;m e
. y daura Quy trinh sa N
- oty o uy“:lsr: ‘s n a Quyx:lév:gsén e Quy m‘nh san
e — e ey e xuit 3
| o | Y,
Thigt bj lanh Thigt bj lanh ong cp nué —_—
gidi nhiét gi gidi nhiét gio Budng cap nude lanh Bom tuan hoan duogc didu
. Cetlloar/ khién da trén chénh lich p
_— suat qua hé théng
Diéu khién Bom tudn
VSD cho bom hoan

Tuong tu cac vi du vé néi hoi va bom, ching ta mudn cung cdp ndng lwong ding mirc nhiét do6 va
lwu luvgng can thiét d&n dung noi cé nhu cau vao moi thoi diém mét cach hiéu qua nhat co thé

Chung ta can biét mirc nhiét d6 va nhu cau lvu lwong cla phu tai lanh dé t6i uvu hda hé théng
Da6i vdi hé théng lanh, nhiét d6 cdp nwdc lanh cang cao thi cang hiéu qua vé mat nang luong
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Hé thong lanh co ban
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Chungtamuéntéidahéa T 17 7 T °
viéc stir dung dan ngwng
dé giam thiéu ap suat xa

ctia may nén khi c6 thé

TR SN} Bt e Ching ta muén ting
ﬂ E ﬂ ﬁ nhiét do cé:p nwéc
lanh ma van dap
Thigt bj lanh gidi nhiét gié Thiét bi lanh gidi nhict gi6 trng nhu cau tai lanh

e T6i da hda cong suat lam viéc cda dan nguwng (quat va cdnh tan nhiét) giup lam giam dién
nang cadp cho méy nén
* Viéc tdng nhiét d6 cap nudc lanh cho phép ching ta tdng dp suat cai dat trong dan bay hoi
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Hiéu suat hé théng lanh

Nang suat lanh thu dwoc

COP =
Nang lwgng tiéu thu

Y

N&ng suat lanh & Ndng lwong tiéu thu phai dwoc biéu dién clng loai don vi
> COP khong duoc biéu dién dwdi dang phan tram, va né thuong 1én hon 1

» Hau hét trong cong nghiép, COP thudng trong khodng tir 2 dén 5 tly thudc vao nhiét do
van hanh va chénh léch nhiét do
» Chénh léch nhiét do la sy khac biét giira nhiét d6 ngwng tu va nhiét d6 bay hoi (T, — T,)

> Qua trinh kiém toan nang luvgng nén tap trung vao viéc gidm thiéu chénh léch nhiét do
> COP cang cao thi hiéu suat cta hé théng lanh cang tét
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Cac co hoi tiét kiém nang lwong cho hé thong lanh

Chung ta nén tim kiém nhirng hang muc nao dé xac dinh
cac co hoi cai tién trong hé théng lanh...........
* Gilr sach céc dan 6ng cta dan bay hoi va dan ngung
* Tang 4p suat bay hoi
* Gidm 4p sudt ngung tu
* T6i wu hda chu trinh x3 d3
* Kiém soat hoat ddng cla quat
e Giam thiéu viéc bom
* Tang cuong boc cach nhiét
* Kiém soét hoat dong clia clra kho lanh
* Ngan chin tich tu bing (déng tuyét)
* Xac dinh va kiém sodt cac phu tai phat sinh
LRVAVA
Cé nhirng co hdi ci tién nao trong hé théng lanh cta ban?
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Van hanh kho lanh

e Clra kho lanh c6 thé chiém mét phan tai dang k& d6i véi hé théng lanh
cla kho mat va kho déng

g—
— Nén ddng clra bat cir khi nao cé thé. Céc co cau déng clra phai duwoc
van hanh hiéu qua, nham gidm thiéu sy xdAm nhap cta khéng khi

« Chiéu sang trong kho mat, kho déng va cac khéng gian can diéu hoa

khdng khi la mét dang phu tai lanh l l
— Nén giam chiéu sang bang cach tit den bat ct khi nao cé thé, hodc ' i
thiét 1ap cac hé théng diéu khién thoi gian dén tét lau nhat ¢ thé - - Lante

e Khéng can trd ludng gié clia dan bay hoi
— Vidu nhu sép xé&p san pham
* Giam thiéu cac ngudn nhiét phat sinh trong kho lanh
— Deén, xe nang, v.v.
* B&o cdo ngay khi cé bang/déng tuyét trén san va tudng cla kho lanh
— Diéu nay cho thay khéng khi chira hoi &m dang xam nhép vao kho lanh
« Khéng cai dat nhiét do trong kho lanh dwdi mirc can thiét
* Diéu nay c6 thé can cac bién phap kiém sodt quan Iy t6t va thay déi trong
van hanh thyc té
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Hé thong giam sat hiéu qua hé théng lanh

Nhigt do
nuécve

Can c6 du thiét bj do lwong dé giam sat

¢ hiéu qua hé théng lanh
éng e Can c6 déng hoé do dién nang trén cac
i P thiét bi lanh
—i o ° e (Can c6 déng ho nhiét d6 trén dudng

Thiét bj
lanh 2

BDéng hé
nuwéc

Nhigt o
nuérc cip

NANG LUQNG TIEU THY CUA THIET B| LANH
VS DO LAM MAT NGAY

nwdc cap va nudc tuan hoan vé

Can gidm sat hiéu qua cua thiét bj lanh,
tire 1a dién nang cip vao so vdi nang
lwvong dau ra

g * s 0 W4 e * Can giam sat viéc st dung nang luong
H 8 ol — -,-,s'."" ot . cla thiét bi lanh, tire 13 danh gid miec
. = tiéu thu ndng lvong cla thiét b lanh vai

o5
i
300,000 ?& .e
200,000
100,000 L

o 10 0

0

40 50 w0 ) 0

di? liéu hoat ddng san xuat hodc dit liéu
thoi tiét

D lam mét ngay (nhiét d¢ tham chiéu 8°C)
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10 Co hoi tiét kiém nang lwong hang dau cho hé théng lanh

St dung bo diéu
khién tuan ty dé van
hanh tdi wu s6 lwgng

thiét bi lanh theo
phan bd phu tai lanh

Giam thiéu hoac cach
ly cic van cudi
duwdng 6ng; sir dung
van hai chiéu va diéu
khién nhiét d6 cho
cac phu tai lanh

Giam sat chénh léch
nhiét do AT cha hé
théng nudc lanh dé
dam bao dat duwoc
AT thiét ké va giam
thiéu cdng suat bom

Toan bd hé théng
duworng 6ng phai
dwoc boc cach nhiét
mot cach hiéu qua

Giam (T, —T,) cua
hé thong lanh bang
cach: tang nhiét do
cap nuwdc lanh va
giam nhiét do dan
ngung tu

Piéu chinh cai dit
nhiét do ctia hé
thdng nuéc lanh dya
theo nhu ciu lam
lanh

Pam bao khéng tron
Ian tai diéu hoa
khong khi bang HVAC
va tai lanh phuc vu
san xuat bang thiét
bi lanh (chiller)

Xem xét ky cac van
diéu khién cla thiét
bi lanh két hop véi
hé théng gia nhiét
(hiéu chinh chu ky)

Lap dat bién tan
(VSD) cho hé théng
phén phéi nwéc lanh

Xem xét ky cac van
gia nhiét va lam lanh
dé xac dinh chu ky
chuyén déi nhanh
gitra hé thong gia
nhiét va lam lanh
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Van hanh & bao tri hé théng lanh

Diéu quan trong la phai cd mét k& hoach bao tri va thyc hién kiém
tra dinh ky cling nhu thwong xuyén ghi chép cac thdng sé van hanh

Chu ky kiém tra va ghi chép théng s& can bao gébm viéc kiém tra:

* PAm bdo ap suat hut va dp suat nén phu hop vdi yéu cau

* S6 lwgng may nén dang chay

* PAm bdo tan nhiét t8i da khi dan ngung hoat dong

* S6 lvgng bom dang chay

* Hé s6 hiéu suat cla hé théng lanh [COP]

* Dan bay hoi va dan ngung cé bi cau can qua muirc khéng

* Tich tu bang (d6ng tuyét)

* RO i, 1&p boc cach nhiét con nguyén ven khéng

* B4t ky cdnh bao ap suat nao trong hé théng déu cé thé bao hiéu

kha ndng ro ri méi chat lanh

65

Thiét ké hé théng lanh

Quan ly

Diéu khién

Quy trinh
cong nghé

Hang muc

Quan ly

Dinh nghia

Viéc quan ly lién tuc
hiéu qua néng luong
trong hé théng

Céc cau héi vi du vé Hé théng Iam lanh

D3 c6 dong hd do néng lwgng trén hé thong tiéu thu dién ning va nhiét ning
chua?
D3 thiét 1ap canh bao dé théng bao vé cac van dé cla hé théng chua?

Van hanh &

Viéc theo doi van

D3 xdy dung tai liéu ghi nhan cac chu ky kiém tra va ghi chép thong s6 can thiét

Bdo tri hanh va bao tri thiét trong qud trinh van hanh va bo tri hé théng chua?
bi lién tuc * C6 can Iap dat cac vi tri vé sinh cau can trong thiét bj trao doi nhiét khong?
Diéu khién | Phuong phap diéu + D3 dap dung bién phép kiém soat &p suat di déng chua?
khién thiét b * D3 co dlvan va bd didu khién trén hé théng phan phdi dé ngdn chan vurot mirc
lwu lwgng chua?
* Lam thé nao dé duy tri lvu lugng so cap cao hon luu lwgng thir cap?
Thiét bi Céc bd phén ciu  C6thé sir dung hé thong gidi nhiét bang nudc dé cai thién hiéu suat hé thong
thanh cla quy trinh khéng?
cong nghé * C6 thé slr dung thiét bj lanh c6 g6i d& tir dé gidm ma sat dong co khong?
« DA chi dinh s&r dung may nén diéu khién béng VSD (bién tan) chua?
Quy trinh Hé théng thi€t bisan | * C6 thé thu hdi nhiét tir cc hé théng lanh thay vi thai ra méi truong khong?
cong nghé sudt tiéu thu néng + C6 thé thuc hién viéc thong gié van phong vao ban dém dé giam tai vao ban
lwgng ngay khéng?
* C6 thé sir dung cac bé dong da dé tich trir ning lwong gid ré vao ban dém
khong?
Nhu cau Nhi*ng yéu cau doi * C6 thé ting nhiét dd cai dit clia cac hé théng lanh/ nudc lanh khéng?
néng lwgng | hoi phéi tiéu thy « C6 thé loai bd cac ngudn nhiét phat sinh trong hé théng khong?

nang lugng

C6 thé loai bo nhu cau 1am lanh bang cach van chuyén san pham tryc tiép dén
khéch hang nhanh hon khéong?
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Vi du thuc tién vé hé thong lanh

Cong ty TNHH ChillChain Ia mét nha phan phéi thuc phdm nhd,
van hanh hai kho lanh & nhiét d6 +2°C. K&t qua kiém toan ning
lwong cho thdy cdc may nén dang hoat déng qué cong suat vdi ap
suat hat thap va dp suat nén cao, tao ra chénh I&ch nhiét d6 vuot
qud mirc can thiét trong hé théng. Mirc tiéu thu ndng luong ting
18% so vai clng ky ndm ngodi. Bdo cdo ciling chi ra rang thoi gian
xa da phai kéo dai qua mirc dé ngan chan déng tuyét, va thinh
thoang cé sw dao déng nhiét d6 ngoai ngudng cho phép anh
huwédng dén chat lvong sdn pham

Nha may nén kiém tra nhitng diéu gi nham xac dinh van dé & dau
dé khac phuc va tiét kiem nidng lwgng?
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Kién thirc co’ ban vé hé thong chiéu sang

* Hé th6ng chi€u sdng cé thé |a mot ngudn
l3ng phi ndng lvong dang ké tai Viét Nam
— Cac DNNVV trong linh vic thwong mai

(van phong, ban Ié, khach san) c6 thé
str dung 17% dién nang
— Nganh sdn xuat co thé sir dung 6% téng
dién nang cho chiéu sang
Ban c6 biét hé thdng chiéu sang chiém ty |&
bao nhiéu trong téng tiéu thu ndng lvong
cta doanh nghiép minh khong?
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e Curngasn lnewn.

Cac don vj do lwong trong hé thong chiéu sang

Ba thuwdc do trong hé théng chiéu sang

« Watts (cong suat dién dau vao cua thiét

bi chiéu sang)

* Lumens (quang théng ctia dén phat ra)

Mot bdng dén huynh quang vdn phong tiéu chuin cé quang

théng 2900 lumens.

* Do roi (lvong anh sang thuc té chiéu
dén mat phang lam viéc)

Pon vi dé roi = 1 lumen/ft?

1Nén = 1Lumen

!.

O e,
2
747 'n/,a«”g

Whoding cich = 1
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Cac loai dén chiéu sang
\.
e Peénsgidét

¢ Compact huynh quang ‘
e ben tuyp huynh quang &
e Pén hoithly ngan

*  Deén halogen kim loai

e Pen Natri cao ap

e Den Natri ha ap

”

e benlLED

Logi nguén séng thong (lumen) | sust ) | quang (umenw) | T461the (@0)
Pén tuyp huynh quang:

—T12 10 000-10 500 25-140 50-80[ 8 000-12 000
— T8 650-6 200 13-70 50-96 8 000-17 000
—T5 120-8 850 6-120 20-93[ 8 000-19 000
Dén compact huynh quang:

— Khéng c6 bd diéu khién tich hop 250-9 000 8-120 30-70| Téida 15 000
— C6 b didu khién tich hop 100-1 500 5-30 20-50f 5000-15 000
Bén thuy ngan cao ap:

— MBF/HPL 2 000-58 500| 60-1 040 33-57 8 000-10 000
DPeén halogen kim loai:

— Ong thach anh 5200-200 000| 85-2 050 60-98 2 000-7 000
— Ong gém 1600-26 000 20-250 65-97 6 000-10 000
Dén Natri ha ap:

— SOX, SOX-E 1.800-32 000 26-200 70-180{ 15 000-20 000
Peén Natri cao ap:

— SON tiéu chuan 4 300-130 000 85-1 040 53-142| 10 000-20 000
— SON cao cép (delux SON) 12 500-37 000 165-430 75-86[ 10 000-14 000
— SON tréng (white SON) 1.800-5 000 45-115 40-44 6 000-9 000
Peén cam trng 2 600-12 000 55-165 47-80 60 000+
Pén LED 20-220 1-5 30-100{ 15 000-60 000

(Nguén: SLL Lighting Handbook)
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Ton that chia hé théng chiéu sang
Tén that chuyén d6i dién ndng thanh dnh sang
* Quang théng/don vi cdng suat dau vao [Lumen/Watt]
Tén that trong dén
* T6n that trong bong dén

T6n that khong gian

 Trudc khi dnh séng chiéu t&i khu vire 1am viéc (vi du: bj che khut)

Ton that tAm nhin

Hiru ich

Nang lwong
o

cap vao Tén thét do st

dyng qué mire

Tén thét do
. .. chiéusing
Tonthat  “gudne
tam nhin

Tén Ton that

that khéng
~ N . Tén that trong gian
¢ Cung cap thlra anh sang chuyén abi dign o

Tén that chiéu sdng qua murc

* Cung cap thira dé bu dap cho sy phan bd dnh sang kém,

Tén that do sir dung qud murc

71

" Global @
e . Gateway!

TS CwUC Pt TRl

Mtrc Lux khuyén nghi

Ngudn: Encyclopedia of occupational health and safety
Bai dau xe 15 — 20 lux
Hanh lang di chuyén 100 — 200 lux
Khu vie san xuat 100 — 300 lux
Khu vic van phong 300 - 500 lux
Kiém tra try'c quan 1000 — 1200 lux

e
Eoch type of ocivty described spons theve LU voloet.
.wmnm;-u (B ol Bt b vk s [ At domicton bn
1o whese visonl et ot simgle eascting vinel skt
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Cac co hdi tiét kiém ning lwong dién hinh cho hé théng chiéu sang

St dung cac b diéu Phan 1ap khong gian hop [l Lap d&t nhiéu mach dién
khién thong minh nhw ly dé gidm thiéu dién dé ho tro viéc bat/tat
cam bién chuyén dong tich s&r dung ngoai gio thong minh trong thoi
va cdm bién quang hoc lam viéc gian it nguoi str dung

Hiéu rd yéu cau cla
khong gian can chiéu
sang

Gidm bdt dén dé giam St dung chiéu sang cuc Tat dén khi khéng can Mé& rém va di doi d6 dac

anh sang du thira bo thiét khoi clra s6

Lap dat bién bao so do Bao tri khu vuee, son lai
chi€u sdng va dao tao phong, gilt sach khong
nang cao nhan thic gian lam viéc, v.v.

Lap dat cong tac &

Ve sinh cacbo'den nhitng vi tri thuan tién
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Giam sat hiéu qua hé thong chiéu sang

* Viéc giam sat hé théng chiéu sang c6 thé gdp kho khan vi cdc mach dién cla
hé théng cé thé duogc bé tri rai rac trong khap co s&

¢ Céac tda nha mdi cé hé théng chiéu séng tiéu thu nhiéu ning lvgng can xem
xét ki hé théng do lwvdng chiéu sang mot cach hiéu qua

 Trudng hop khéng thé gidm sat riéng hé théng chiéu séng, cac dong hd do
nang lwgng & cap do toa nha/th phan phdi la phu hgp

* Can thuc hién kiém tra dinh ky hé théng chiéu sdng hang ndm dé:

* Xac dinh dén cd bat sdng khi khéng can thiét?

» Kiém tra cac bo hen gio

* Dam bdo cac cdm bién hdng ngoai thu dong (PIR) va cdm bién d6 roi dang
hoat dong

* Xac dinh cac dén can thay thé/nang cap
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Vin hanh & bao tri hé thong chiéu sang

* Néu hé théng chiéu sdng dang tiéu thu nhidu nang luvgng, can
thuc hién kiém tra thudng xuyén dé dam bao hoat déng hiéu
qua, nén bao gdbm ca trong va ngoai gid hoat déng binh thuwong.
Khao sat nay nén bao gom:

Xac dinh cic dén dang bat sdng khi khong can thiét, vi du: dén
bén ngoai bat sang vao ban ngay, den bat sang trong cac khu

vuc khong thuong xuyén lui téi

Xac dinh cac khu vue cé mirc d6 chiéu sdng qué cao hodc thap

— st dung may do do roi

Dam bao cac bo diéu khién chiéu sang vin dang hoat dong

Dam bao cé sdn hudng dan van hanh hé théng chiéu séang cho

nhan vién, vi du: bién bao tai chd

Xac dinh céc khu vie chwa tan dung téi da anh sang ban ngay
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Thiét ké hé théng chiéu sang

Hang muc

Quan ly

Pinh nghia

Viéc quan ly lién tuc
hiéu qué néng lvong
trong hé théng

* C6 ké hoach dao tao/nang cao nhan thirc cho nhan vién vé dén ban lam viéc,

« D3 thiét 1ap bo thong s6 ky thuat khi mua sdm cac thiét bj thay thé trong

Céc cau héi vi du vé hé thdng chiéu sang

rém che, cac diéu khién thi cong khong?

tuong lai chua (Im/W t8i thi€u, bao hanh, muc tiéu L90)?

Van hanh &
Bao tri

Viéc theo ddi van
hanh va bao tri thiét
bi lién tuc

* D3 xac dinh chu ky vé sinh cho thdu kinh/bd phan quang chua?
+ C6 hudéng dan str dung don gian dé ngudi diing c6 thé hiéu cac b digu khién

khong?

Diéu khién

Phuong phép diéu
khién thiét bj

« D3 thiét Iap cdc mach va bo diéu khién chiéu sang khac nhau theo muc dich
+ Da ldp dat cac bo diéu khién PIR (theo chuyén ddng) va dé roi & nhitng noi

« D3 lap dat cac bo hen gio theo yéu cau clia tirng khu virc chirc ning chua?

st dung trong céc khéng gian twong (rng chua?

thich hgp chua?

Thiét bi

Quy trinh

Céc bd phan cau
thanh cla quy trinh
cong nghé

* C6 xéc nhan va dé xudt cc bd dén cé hiéu sudt phat quang cao (Im/W) va

* C6 sr dung cac bo dieu khién (driver) cé hiéu suat cao (khong phai loai phat

tudi tho dai chua (vi du: L90/B10)?

séng c6 dinh), cé thé diéu chinh d6 sang khong?

cong nghé Quy trinh
cong nghé

Hé th8ng thiét bj san
sudt tiéu thu ning
luwgng

+ Co thé sap xép lai chirc nang/noi lam viéc dén gan anh sang ban ngay hoic

* C6 thé sir dung khong gian it dnh sang két hop véi chi€u sang cuc bo cho tirng

céc bé mat sang hon khéng?

cong viéc cu thé khéng?

Nhu cau
nang lwong

Nhitng yéu cau doi
héi phai tiéu thu
nang lugng

« C6 thé gidm do roi trong khong gian ma van dam bao phu hop véi tiéu chuan

*+ C6 thé sir dung énh sang tw nhién khéong?
« Lam thé nao dé han ché nang gat ma khong phai diing rém che séng?

trong nganh khéng?
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Bai tap vé chiéu sang

M6t phan xwdng san xuat cé |3p d§t 500 bo dén metal halogen 400W.
* Thay thé& cac bo dén nay bang bd dén 150W thi tiét kiém dwoc bao nhiéu ning
lvgng?
* Gia dinh: thoi gian hoat déng |a 3.120 gio/nam (12*5*52) va don gia dién la 2000
VND/kWh
A. Mdrc tiét kiem ndng lvong cla dy an tinh bang kWh/ndm 13 bao nhiéu?
B. Thoigian hoan vén gidn don cla dy an la bao 1du néu chi phi dau tu 13
4,390,520,000 VND?
C. Phan xudng thay d6i ké hoach san xuat va thoi gian hoat déng tang 1én 6.240
(24*5*52) gid//nam. Mrc tiét kiém mai 13 bao nhiéu?
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Chuong trinh hom nay

Ngay 2 — Chuyén dé ky thuat

08:30—-10:00  N6i hoi va néi dun nudc ndng

10:00 -10:15 Giai lao

10:15-12:00 May nén khi va Hé théng bom

12:00-13:30  Antrua

13:30-15:00  Hé thdng lanh va Chiéu sang

15:00 - 15:15 Giai lao

15:15 - 16:45 Hé théng thong gid va diéu hoa khéng khi (HVAC) va danh gid cong nghé
16:45-17:00 Téng két & Phan hoi
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Kién thirc co ban vé hé théng HVAC

* Cac hé thdng HVAC bao gdbm nhiéu thiét bi nhw
hé théng xt ly khdng khi (AHU) va cac thiét bj
sudi, lam mat, kiém soat d6 am.

e Cacyéu cau vé xir ly khdng khi s& khac biét rat
nhiéu tuy thudc vao:

* Vitridialy

* Yéu cau kiém soat chat lwgng
* Chirc nang cla khong gian

* Qudc tich cla cong nhan

e Cac hé thdng nay rat phirc tap v&i nhiéu bd phan
chuyén déng can duoc bao tri thudng xuyén.
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So’ d6 dién hinh clia hé théng xir ly khéng khi (AHU)

Can do dac nhiét do va
d6 am twong doi cia Quat tuan hoan

A . Sre s khéng khi — diéu
khéng khi ngoai trei khién bién tan (%)

g?;"f;[ | & o

Cura gié
trén

= o= [ = [&]
oo LG oo LG o¢ LB

Van Phong 1 van Phong2 Van Phong 3

Cira gio
twoi

b e ™
Dome Do me Do mer
van van van
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Céc van dé gy kém hiéu qua trong hé théng HVAC

Cén do dac nhiét d6 va

dé am twong ddi cia Quat tudn hoan e Cac dau do nhiét d6 & d6 4m khéng day du
khéng khi ngoai troi hong khi- didu . A " =
= ién bién tan (%) hoac khong dwgc hiéu chuan
Cilra
gigra I _ @ 44 =7 ! e Ch0 yéu tap trung vao diéu hoa khéng gian
T thay vi diéu hoa khong gian d6 mot cach
Cl'::'aéglo h|eu qua
oo - ¢ Cac dan sudi dm va lam mat hoat dong dong
— "“‘ thoi nén bi bu trir 1an nhau
z - RISR E% e Pham vi cai dat qua chat so vdi yéu cau
Cira gi6 i . , ; x
o . < " * Cacvan diéu tiét gio bi ket hodc cd dinh dan
Do me Do me Do mo ~ " ~ e «n N\ ’e oA
dén khong thé toi da viéc lam mat ty nhién
o hodc kiém soat d6 am
* Thiéu hiéu biét vé muyc dich va chién lvgc

thiét k& hé théng HVAC
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Cac van dé gy kém hiéu qua trong hé théng HVAC
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Céc van dé gy kém hiéu qua trong hé thng HVAC
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Cac co hdi tiét kiém nang lwong cho hé thong HVAC

Mé& rong dai yéu cau
kiém soat cho cac diém
cai dat nhiét d6 va do
am cla khéng gian

Thay thé quat ly tAm
bang quat EC (d6ng co
dién tl) ¢ bién tan va

giam thiéu lvu lwong

Thém bod diéu khién

theo nhu cau cho khéng

gian dya trén s6 ngudi
va nong do CO,

"T6i da héa thu hdi nhiét

va lam mat ty nhién
théng qua céc bo diéu
khién van gi6é

Tat hé théng xtr Iy khong
khi (AHU) khi khéng can

thiét

Theo d&i va loai bo céc
trudng hop suwdi dm va
lam mat déng thoi

Gitt bo loc va dan trao
d&i nhiét sach sé va &
tinh trang tot

St dung van 2 nga cho
cac dan trao d6i nhiét
tai nhitng noi c6 thé

Stra chita bat ky ro ri

nao trong AHU va éng

gid, slra chita/bd sung
I&p cach nhiét

Lap dat nhiéu mach dién
dé ho tro viéc bat/tat
thong minh trong thoi
gian it nguoi st dung

Thuec hién cac chién
lvoc theo mua
[He/bong] [Mua/Kho)

S dung bom nhiét dé
swdi am va lam mat
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Giam sat hiéu qua hé théng HVAC

* Céc tai trong hé théng HVAC (la quat) khé én dinh

« O nhitng noi tai thay d8i dua trén s6 luong ngudi, s6 luong su
kién hodc hoat déng san xuat, nhu cau nang lwong can duoc
gidm sat bang cdc chi s& két qua thuc hién nang luong (EnPI)

. 0 nhitng noi thiét bi HVAC phan tan khap co s& va khé do

lwdrng, nhu cau nang lwong ¢ thé duoc gidm sat & cap do toa
nha hodc ti phan phdi

¢ (Can kiém tra hoat dong HVAC thudng xuyén néu khdng cé hé
théng do dém

85

S, S
@ gomm @

7 CwC it TRl
N O T, A ety S e neels it 0P G

Van hanh & bao tri hé thong HVAC

Can cai d4t canh bdo HVAC trén hé théng BMS dé xac dinh van dé nhanh chéng

Can thyc hién kiém tra HVAC thudng xuyén dé dam bao hé théng hoat dong hiéu qua.
Céc hang muc kiém tra bao gom:

* Dam bdo céc van gié, dan trao d&i nhiét va quat dang hoat déng nhu mong dgi

* P3am bdo phan b nhiét dd qua cdc AHU hop ly

* Dam bao cac bd loc va dan trao déi nhiét sach sé&

» Kiém tra xem céc diém cai dit (setpoints) cé bj thay d&i khong

» Kiém tra xem bom hodc quat cé bi dat & ché dé diéu khién thi cong (Manual) khéng
* Dam bao cac hé théng thu hdi nhiét dang hoat déng

* Dam bao cac hop diéu chinh lvu luvgng gid VAV va tai gia nhiét (reheats) dang hoat

dong tét
* Dam bdo cac chién lugc theo mua d3 duoc kich hoat theo yéu cau

* Dam bao céc bd diéu khién theo nhu cau dang hoat dong
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Thiét ké hé théng HVAC

Dinh nghia

Céc ciu hoéi vi du vé Hé théng HVAC

Chién lwgc kiém soat da duoc ghi chép rd rang dé cé thé tham
khdo trong twong lai chua?

Chung ta cd thé trién khai chan dodn tw dong tirc thoi dé xac dinh
céc van dé kém hiéu qua khéng?

Viéc thay thé bd loc va bao tri hiéu suat clia AHU c6 d& dang thyc
hién va ti€p can khéng?

D3 1ap dat di cam bién dé giam sat van hanh hiéu qua chua, vi du:
d6 chénh ap bd loc, nhiét do trung gian?

D3 1ap dat cac hop diéu chinh luu lwgng gié VAV dé giam téc do
quat khi nhu cau gidm chua?

C6 thé str dung bé diéu khién ndng dé CO, dé giam nhu cau khéng
khi turoi khang?

Hé théng thu hoi nhiét AHU hiéu qua nhat ma ching ta cé thé cd la
gi?
D3 chi dinh st dung quat EC c6 dong co dién tir chua?

C6 thé thyrc hién thong gid ty nhién cho khong gian ma khéng can
bat ky thiét bj nao khéng?

Chung ta c6 thé lam mat/tao 4m tw nhién t6i da bang van gié va
tan dung thoi gian ban dém khong?

Quan ly Viéc quan ly lién tuc | «
hiéu qua ning lwong
trong hé théng .
Quan ly Van hanh & | Viéc theo dai van .
Bao tri hanh va bao tri thiét
bj lién tuc .
Diéu khién | Phuong phép diéu .
khién thiét bj
Piéu khién o
Thiét bi Céc bd phan ciu .
thanh clia quy trinh
cong nghé .
N Quy trinh Hé théng thiét bjsan | «
q‘uy trm': cong nghé sut tiéu thu ndng
cong nghé lugng 0
Nhu cau Nhing yéu cau doi .
nang lwgng | héi phai tiéu thu
nang lugng .

C6 thue sv can théng gid cho khéng gian nha xuéng khéng?
Nguyén nhan can thong gié la gi?

C6 thé hut nhiét ra ngoai thay cho lam mat bén trong khong?

C6 thuc sy can hit am khong? Vi tri ngudn am & dau? C6 thé loai
bd ngudn am d6 khong?
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Vi du thuc tién vé Hé thong HVAC

Coéng ty TNHH AirWorks vdn hanh mét co s& rong 3.500 m? bao gobm van
phong va khu I3p rap nhe. Khong khi trong tda nha duoc xir ly va diéu hoa
b&i hai thiét bi AHU d&t trén mai kém theo cac hép diéu chinh luvu lugng gid
VAV, mdt mdy lanh gidi nhiét gid c6 cdng suat 250 kW va mdt ndi hoi ngung
tu cé cong sudt 150 kW. Héa don ning luong da ting 20% so vdi cung ky
nam truwdc trong khi ngudi si dung phan nan cé mét s6 khu vic néng va
lanh. K&t qua thyc hién kiém toan nang lvong phat hién ra hé théng hoat
dong 24/7, khéng khi twoi cap vao gap doi yéu cau thiét k&, nhiét do gid cap
duoc cai dat c6 dinh & murc thap, tdc d6 quat khéng déi va céc bd loc bi ban.
Hé théng HVAC hién chiém 30% téng dién nang cla co s&

Céng ty nén ap dung giai phap gi dé& gidm nhu ciu tiéu thu ndng lwgng cua
céc hé théng HVAC nay?
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Kién thirc co’ ban vé Hé théng thiét bj san xuat

 Cac hé théng thiét bj sdn xuat khac nhau
rat nhiéu tuy thudc vao linh vyc cong
nghiép

 Trong moi t6 chirc déu cé cac chuyén gia
céng nghé giup thiét bi van hanh hiéu qua

* Cdng viéc cua chung ta 1a ho trg ho hiéu g
rd viéc st dung nang lvong trong cac qua il
trinh sdn xuat dé cé thé phat trién cac
giai phap tiét kiém nang lvong
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Ki€n thirc co ban vé Hé théng thiét bj san xuat

* Néu chia nho cac quy trinh san xuat thi da phan ching déu duoc
tao nén tu cac don vi t_iéu thu nég lwong co ban
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Xay dwng danh muc tai san

* X4y duwng danh muc tai san gilp hiéu rd cac thiét bj st dung nang
lwong va dac diém cda hé thong

Coéng suat| S6 gld 6c dd VSD trung

% tai [Cong suat| Dién ning
tren nhan mdi | binh (100% néu | trén | thycté |tiéu thu hang Phuong phap diéu khién ton Cach wdrc tinh
ndm cd dinh nhin kW ndm (kWh i

Bdm nudc giai

Chénh léch 4p suat glu'a du‘dng cap

Doc ddng hd gior do, wdc tinh téc

nhlet #1 (AT U5 G20 e va dudng tuan hoan vé cla hé thong do va % cong suat trén nhan 0 (e
Bom nudc gidi Chénh léch 4p suét gitta duong cap Doc dong hd gior do, wdc tinh téc
nhiét #2 2o (AT e 0g 1By 7R va dudng tuan hoan vé clia hé théng do va % cong suat trén nhan A eGE
M @ 100 250 1,0 09 90,00 22.500 Ba/Tét s R (e, TSR T e O (il
qua trinh d0 va % cong suat trén nhan san xuat
4 Bom diu 1 8400 1,0 09 090 7.560 Bat/Tit gz [ IR [ IR AL, O il o o

toc d6 va % cong suat trén nhan
Bom thu hoi T6c d6 b dinh Xem xét di¥ liéu trén BEMS va wdc Quad trinh
nhiét qud trinh o BT S 0g 570 A Bat/Tét ° tinh cac hang muc khac san xuat
Téng 172.944 17%
Lopgidicn 1.000.000 kWh m3i ndm
nang tiéu thu
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Cac co hoi tiét kiém nang lwong cho Hé thong thiét bi san xuat

* Cac co hoi tiét kiém nang lvong phd bién cho nhiéu hé théng thiét bi san xuat, bao géom:
* Xem xét lai nhu cdu nang lvong & cap d6 sdn xuat

* Thao ludn véi bd phan chat lvgng vé yéu cau pham vi van hanh thiét bj

* T6i wu hda thu hoéi nhiét
* Tat cac thiét bj khi khdng can thiét
* B3o tri thiét bi mét cach hiéu qua

* T6i da thoi gian van hanh va nang suat, giam lang phi sdn phdm

* S&r dung bién tan (VSD)

* Tang cuong boc cach nhiét
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Qua trinh truyén nhiét

Nwéc néng vao
7VC O =————=_ N wéc cam ra
=.. Nwéc cam vao
woc nong ra i=

Nang lwgng = Khéi lwgng [kg] x Nhiét dung riéng [kJ/kg°C] % (Tra=Tuao)
Nang luong = 4.3kgls x 3.89kJ/kg°C x (70°C - 20°C)
836kW can cho qua trinh gia nhigt

Lwu lweng: 4,3 I/s
¢, = 3,89 kJ/kg°C

Lwu lweng: 40 I/s
¢, = 4,182 kJ/kg°C

Nwéc Lanh vao
¢ I ==————= Nwéc cam ra
¢, = 4,182 kJ/kg°C i .__" Nwéc cam vao
Nwéc Lanhra —= = o
15'C CEE— E—
Nang lwong = Khéi lwgng [kg] x Nhiét dung riéng [kJ/Kg°C] % (Tra=Tuao)

Nang lwong = 20kg/s x 4.182 kJ/kg°C  (15°C - 2°C)
1087kW can cho qua trinh lam mat

Lwu lweng: 4,3 Iis

Lwu lweng: 20 I/s
¢, = 3,89 kJ/kg°C

Qué trinh gia nhiét sdn pham, nwéc, khong khi...
chiém ty I& nang lwgng rat I&n trong nhiéu doanh
nghiép

* Diéu quan trong la phai thu hdi ndng lvong &

nhi*ng noi cé thé va t6i wu hda cac dong nang
luong

Trong kich ban thanh trung nuéc trai ciy nhu trén,
san pham duwoc gia nhiét va lam mat trong cac quy
trinh riéng biét. Néu quy trinh van hanh 7.000 gid
mdi ndm:

« Gia nhiét = ((836kW * 7.000 gi®) / 90% Hiéu

suat n6i dun) * 0,08 USD/kWh = 520.177 USD

Lam mat = ((1.087kW * 7.000 gi®) / 4 COP cua
Mdy lanh) * 0,15 USD/kWh = 285.337 USD

Téng chi phi van hanh quy trinh = 805.514 USD
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Qua trinh truyén nhiét

Nwéc néng vao: 75°C Nwéc cam ra: 70°C Nwéc cam ra: 25°C

T _t= —
)
Lwu lweng:
401is e
E— '=5 _
——
: T A
Nuéc néng ra: 70°C Nuee cam vao: San phim chua a“ phim da Nuée lanh vao: 2°C
tiét tring vao tiét trung vao
20°C
Lwu lvong:

43 1/s

Nwéc lanh ra: 6°C

* Gia nhiét = ((418kW * 7.000 gi®?) / 90%
Hiéu suat ndi dun) * 0,08 USD/kWh =
260.088 USD

L“';(';:;;"W ¢ Lam mat = ((334kw * 7.000 gi¢r) / 4 COP

clia May lanh) * 0,15 USD/kWh = 87.675
usb

 Téng chi phivan hanh quy trinh =
347.763 USD

 Tiét kiém = 457.751 USD

* C6 thé bd sung thém céc thiét bj trao déi nhiét dé thu hoi nhiét tir dong san pham/

khi nay sang dong sdn pham/ khi khac

* Diéu nay lam gidm nhu cdu nang lwvong déi vai nbi hoi va may lanh
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Giam sat hiéu qua ctia Hé thong thiét bi san xuat

Dién nang tiéu thu va san lwgng san xuét hang tuan nam 2023

o Bempean e G0 e Lt 40P G0

= Lugng dién hang tudn (KWh) ==San luang

e === * Trong hau hét cac nha may, nang lwong tiéu
Smm o thu s& bi anh hudng bdi mét s6 loai thuwdc
sE= gf do san luvgng san pham dau ra

i n i a s eaeenas e C&c loai thudc do nay co thé 13 kilogam,
Méi quan hé giiva dién n:i;!iéu!huvésén lwong san xuét té,ln' 56 ddn \fl Sén ),(Uélt' hOéC cac bléln thé
sno cua co cau san pham
z = - * Can phai phan tich cu thé dé xac dinh cac
§ o e yéu t6 phu hop nhat tac dong dén nang
- lwong tiéu thu va can chudn héa dir lidu
T e sme sem e NANgluong
95
8 iwm B
Giam sat hiéu qua ctia Hé thdng thiét bi san xuat

OFE * Hiéu suat toan phan cua thiét bi (OEE) la

77 mot thudc do chinh vé hiéu qua san xuat
3 e N&u ching ta cd thé tdi da hda OEE, hiéu
suat nang lwong sé duoc cai thién

Thoi gian van hanh thuc té
bo san san

5% Thoi gian van hanh trén ké hoach
i T&c d6 van hanh thuc té
€U qua = xS van hanh thidt k&

D6 sin sang Hiéu qua Chit lwong S6 san pham tot dwoc san xuat
Tong s6 san pham dwoc san xuit

Chatlwgng =
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Vin hanh & bao tri Hé thong thiét bi san xuat

e Cac yéu cau van hanh va bao tri s& duwoc
diéu chinh riéng cho tirng quy trinh san
xuat

* Diéu quan trong |a cdc phwong phap duy
tri hiéu qua nang lvong phai duoc dua
vao quy trinh va ké hoach bao tri

* Tham khdo y kién nha cung cip vé cac
hoat dong bao tri giip ngan chan su suy
giam hiéu qua nang lvong

B CONG THUOKG.
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Vi du thuc tién vé Hé thong thiét bi san xuat

* CoOng ty FruitFresh van hanh quy trinh thanh trung, lam lanh nhanh,
CIP (vé sinh tai chd) va déng chai trong 2 ca (10 gi®/ca), 6
ngay/tuan. Muec sir dung hang ndm: 2,6 GWh dién va 1,1 GWh gas.

* Biéu d6 phu tai cho thady mirc tai dinh vao ngay thudng 13 620 kW va
tai nén trong dém 13 310 kW. Khi e

* Céc ndi hoi/dun ludn duoc giltt ndng vi ddi bao tri cho biét rang ho o
gap sw ¢ khi bat lai néu ching dang tat

1. Theo ban nha may nay c6 co hdi tiét kiém nang lugng nao khong? Lam fanh
15,6%

2. Ban can thu thap thém théng tin gi d& chirng minh cho céc gia thiét
cGa minh?

3. Ban c6 thé wdc tinh murc tiét kiém so bd ban dau khéng?

HVAC 8,3%

Gia nhiét
36,5%

Bom 20,8%
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Cac budc tiép theo: Xay dwng danh mucco h

e Xay dung mdt danh muc tat ca cac y tudng tiém ndng
 Lwa chon cac hang muc dé trién khai
 Lap k& hoach va quan ly viéc trién khai

o]

Mirc tiét kiém dat duoc trong

Chi Mirc tiét kigm woctinh | Ngudi 2
. Hang |Mirc | phi i gl!a'n chiu pESyihcan Trang Ghi chi, rao Phuong phap wérc tinh mirc tiét thucté pEsyhoan
TT| M6 ta co’ hdi hoan vér thanh muc| 5. - i thanh thuc
muc | dautw| dau (ném) kWh| kwh o Tai | trach tieu thai can, rli ro kiém KWh KWh © Tai @
Gy dién | nhién ligy = 2| chinh| Phiém dién | nhién ligu| “"?| chinh
S iy . . . | Can céng ty dich| Céng sudt c6 méi quan hé 3 véi

p|tépbintancho | Hoi | o fo ool 143 | 3.500 18 |o1/0472011| P3PPE |\ thuc hign va | téc do. Usc tinh mire giam toc 4o, 01/04/2011

quat 16 hoi nudc duyét . N NN .

nghiém thu trung binh va sé gi® hoat déng
. » . .+ |WUéctinh phy tai chiéu sang truéd

o | Thay thé den trong | Chiéu | Trung |, yoof 5 05 | 1500 KL [01/05/2011] ¥ turomg | P2M8hPhe [ 1 sau d6 nhan voi 6 gio 01/05/2011]

nha kho sang | binh duyét A P L

hoat dong udc tinh méi ndm

Dao tao ngudi van lbang thud Thyc hién kiém todn niang luong
3 | hanh vé hiéu suat [Quén ly| Thap [1.000] 0,10 HitH# JB |01/12/2011 h?én : va uéc tinh murc tiét kiém tir céc 01/12/2011

HT lanh 7 gidi phép kiém soét van hanh

Giam ap suat ngung| N R P Coérdironao | Tiét kiém 3% cho mbi do C gidm
4 tu ctia HT lanh HT lanh| Khéng 0 4.500 JB |01/02/2011]| Y tudng Khong? duoc 01/02/2011

Dao tao nhan thirc PN A PR
5 |nangluongcho  [auanty| Thap | 300] 030 | 1.000 18 |01/03/2011| ¥ tweng | ChUan bivat [ Gid dinh ti€tkiém 3% & nhiing 01/03/2011]

Al A A liéu khu vuc lién quan trong nha may
nhén vién vé sinh
. x
- S e
& ciba [ | (g
«Gateway e it
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Céc buwdrc tiép theo: Thiét 1ap muc tiéu & chi tiéu hang nam

* Xay dwng va truyén thong cac muc tiéu va chi tiéu nang luvong

e DP3m bao du dn vuot cdc muc tiéu tiét kiém nang lwong, han ché truong hop khong dat

* Giao trach nhiém thuc hién ké hoach

PE&n nam 2030 dat
murc cai thién hiéu
qua nang lugng it
nhat 20%

Trong nam 2026 dat
murc cai thién hiéu
qua nang lvgng it
nhat 5%

T6i wu hoa hé théng quan Iy tda nha dé cac hé
théng HVAC hoat ddng nhu mong doi

Thuc hién kiém tra va sira chita cac vj tri ro ri cla

hé théng khi nén

Trién khai cac chi s két qua thuc hién nang
lwgng EnPI cho céc khu vuce str dung nang lugng
I&n va gidm st ching hang tuan

Mirc cai thién dw kién

2%

2%

3%
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Cac cong thirc tinh toan tiét kiém nang lwong

* Nang lwong = Cong suat * Thoi gian
« P =+/3 XV XI Xcos® (trong d6 V |a dién ap, I 13 dong dién, cos® 1a hé sb cong
suat)
P. = Pra
vao — Hijéu suat dong co

* Y = mx + C (trong d6 m 13 d6 d6c dudng thang, x 1a bién anh hudng, € 13 hang s6,
phu tai nén)

* Q = mc,(T, —T,) trong d6 Q la nhiét lwgng [ki], m la khéi lwgng [kg], ¢, 1a nhiét
dung riéng [ki/kg°C], (T, — T,) la d6 tang hodc giam nhiét do trong hé thong [°C]

Ban thuong st dung nhirng cong thirc nao khac nira? Hay liét ké ching trén bang
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Cac tai liéu tham khao
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Chuong trinh hom nay

Ngay 2 — Chuyén dé ky thuat

08:30—-10:00  N6i hoi va néi dun nudc ndng

10:00 -10:15 Giai lao

10:15-12:00 May nén khi va Hé théng bom

12:00-13:30  Antrua

13:30-15:00  Hé thdng lanh va Chiéu sang

15:00 - 15:15 Giai lao

15:15 - 16:45 Hé théng thong gid va diéu hoa khéng khi (HVAC) va danh gid cong nghé
16:45-17:00 Tong két & Phan hoi

104




«*a
& ciba 5 |
«Gateway
B CONG THUOHG. e

@

oo Cati

TUYEN BO MIEN TRU

Tai liéu nay dwoc bién soan trong khuén khé Du an “Day manh
hoat déng tiét kiém nang lwong trong cac doanh nghiép céng
nghiép l&n théng qua hé théng quan Iy nang lwong va téi wu hoa
hé thong va thwc hanh tiét kiém nang lwong trong cac doanh
nghiép vira va nho tai Viét Nam” (Dw an IEEP) do Lién minh chau
Au (EV) tai tro, Bo Cong Thwong (B6 CT) quan ly va Té chirc Phat
trién céng nghiép Lién hop quéc (UNIDO) thwe hién. Noi dung tai
liéu hoan toan thuéc trach nhiém cta Dw an va khéng nhét thiét
phan anh quan diém ctia bat ky ca nhan hay té chirc nao.
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