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Dy an “Day manh hoat déng tiét kim 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 BDAO TAO

GIANG VIEN VE HIEU QUA NANG LUONG
CHO DOANH NGHIEP NHO VA VUA

Nang lwvong
bién mat
troi

Héa don
nang lvgng

Danh sach @
ki€m tra
Kiém soat @
van hanh

Ha Noi, 26 - 28/11/2025
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‘;"m Pay manh hoat dong TKNL trong cac DN cong nghiép I&n théng qua hé thong quan Iy NL ** Gateway I,
BO CONG THUONG va tdi wu hda hé théng va thuc hanh TKNL trong cic DNVVN tai Viét Nam (IEEP) th Europon Union CONG NGHIEP LIEN HOP QUOC
CHUONG TRINH PAO TAO
GIANG VIEN NANG LUQNG HIEU QUA
CHO DOANH NGHIEP VUA VA NHO
Tir 26/11/2025 dén 28/11/2025
Khach san Adonis - 55 Quang Trung, P. Hai Ba Trung, Ha Noi
Ngay 1 - 26/11/2025
Thoi gian Noi dung Nguoi trinh bay

8.00-8.30 bang ky hoc vién

8.30-8.35 Gioi thiéu thanh phan Dy an UNIDO

2 , B6 Cong Thuong/ Du

8.35-8.45 Phat biéu khai mac an UNIDO

Gi6i thiéu vé Hiéu qua ning luong trong

8.45-10.00 | poanh nghiép nhd va vira (DNNVV) Chuyén gia quoc €

10.00-10.15 | Nghi giira giov

Lap ké hoach ning luong va phat trién ké

10.15-12.00 hoach hanh ddng trong DNNVV Chuyén gia quoc té

12.00-13.30 | An trwa tai khach san Toan bo 16p hoc

Phan tich di liéu ti€u thu nang lugng tai

13.30-14.30 | pNNVV Chuyén gia quoc te

15.00-15.15 | Nghi giira giov

15.15-17.00 | Kiém soat van hanh va Kiém tra Toan bo 16p hoc
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Day manh hoat déng TKNL trong cac DN céng nghiép I&n thong qua hé thdng quan Iy NL ** Gateway
va t8i wu héa hé théng va thuc hanh TKNL trong cac DNVVN tai Viét Nam (IEEP)
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Thoi gian

Noi dung

Nguoi trinh bay

8.00-8.30

Hoc vién ky diém danh ngay 2

8.30-10.00

No6i hoi va néi dun nudc ndong

Chuyén gia qudc té

10.00-10.15

Nghi gitra gio

10.15-12.00

May nén khi va bom

Chuyén gia qudc té

12.00-13.30

An trwa tai khach san

Toan b 16p hoc

13.30-15.00

Lam lanh va chiéu sang

Chuyén gia qudc té

15.00-15.15

Nghi giira gio

15.15-17.00

Hé thong sudi, théng gié va diéu hoa
khong khi; Panh gia quy trinh

Chuyén gia quoc té va
Hoc vién

Ngay 3 - 28/11/2025

Thoi gian

Noi dung

Nguoi trinh bay

8.00-8.30

Hoc vién ky diém danh ngay 3

8.30-10.00

K¥ thuét dao tao hiéu qua

Chuyén gia qudc té

10.00-10.15

Nghi giira gio

10.15-12.00

K¥ thuat dao tao hi€u qua

Chuyén gia quéc té

12.00-13.30

An trwa tai khach san

Toan bo 16p hoc

13.30-15.00

Hoat dong dao tao ngoai ké hoach va cach
thire giao ti€p voi1 nguoi hoc

Chuyén gia quéc té

15.00-15.15

Nghi giira gio

15.15-17.00

Tinh hudng mé phong va cau chuyén thuc
té

Chuyén gia quoc té va
Hoc vién

CONG NGHIEP LIEN HOP QUOC
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Dy manh hoat déng TKNL trong cc DN céng nghiép Ion théng qua hé théng quan Iy *Gatewa
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Dao tao Giang vién vé Hiéu qua nang lwong
cho Doanh nghiép nhé va vira (DNNVV)

Chuong trinh Dao tao quéc té cia UNIDO vé Hiéu qua nang luvong va
Hé théng quan ly ndng luvong (EnMS)

Ngay 1

Trinh bay bdi: Richard Morrison, Colin Donohue
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Thong tin chung

* L§i thoat hiém

Nha vé sinh

bién thoai di dong
Gio giai lao

An trua

Vui long han ché va chi st
dung email trong thoi gian
nghi giai lao
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Gidi thiéu

Tén

Cong ty

Kinh nghiém quan ly nang lwvgng

¢ Ban mong mudn hoc duoc gi trong nhirng budi dao tao nay?
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Tai sao ban & day?
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Chuwong trinh ngay 1

Ngay 1 — Gidi thiéu vé Hiéu qua ning lwong, Lap ké hoach ning lwong & Phén tich

dir liéu
8:30—10:00 Gidi thiéu vé hiéu qua nang lvong
10:00-10:30 Giai lao
T S ;%algé’ hoach ndng lwong va xdy dung ké hoach hanh
12:00 - 13:30 An trua
13:30 - 15:00 Phan tich dit liéu
15:00 — 15:30 Giai lao
~ 15:30-16:30 Kiém soat van hanh va kiém tra
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Chuong trinh ngay 2

Ngay 2 — Chuyén dé ky thuat

08:30 - 10:00 N&i hoi va néi dun nuwéc ndng
10:00-10:30 Giai lao

10:30 - 12:00 M4y nén khi va Hé thong bom
12:00 - 13:30 An trua

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

15:30-16:30 HVAC va danh gia quy trinh
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Chuwong trinh ngay 3

Ngay 3 — Ky nang Pao tao

08:30 — 10:00 Cac k¥ thuat dao tao hiéu qua

10:00-10:30 Giai lao

10:30-12:00 Cac ky thuat dao tao hiéu qua

12:00-13:30 Giai lao

13:30 — 15:00 S:cchs;'i:(i)é;éiéo tao khong co trong ké hoach va phong
15:00 — 15:30 Giai lao

15:30-16:30 Phuong an kinh doanh va nghién ctru dién hinh

Chinh sach nang lwong qudc té

Cac muc tiéu phat trién bén viing clia Lién Hop Québc @) o TR(;AE::I ';%": III'F:G (SDGS)
17 muc tiéu nhdm dat dwoc sy phat trién bén vitng

+  Thda thuan Paris v& Bién déi Khi hau
Gi¢i han mirc tang nhiét d6 & 2°C
Chuong trinh quéc gia v& S& dung ndng lwong tiét
kiém va hiéu qua cua Viét Nam (VNEEP) giai doan
2019-2030 (Quyeét dinh 280/Qb-TTg) dat ra cac muc
tiéu tng thé vé viéc tiét kiem 8-10% téng néng lwong
quéc gia.

Tiéu diing va Hanh dong vi
12 san xuét cé 13 khi hau
tréach nghigm

CO p &
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Tai sao can quan tam dén quan ly nang lwong?

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

Ai trong doanh nghiép cua
ban c6 thé quyét dinh bat moét
phu tai dién 25kW nhw bom
nwdc lam mat hoac may nén
khi?
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Hiéu qua nang lwvong 1a mot céng cu tot dé tiét kiém chi phi

Céng ty thuc phdm d3 gidm murc tiéu thu khi gas tu nhién 12% trong ndm
dau tién

Céng ty thép da cai thién hiéu suat ndng lwgng cda 1o nung Ién 5%

Céng ty gidy d3 cai thién hiéu suat nang luvgng téng thé 1én 7%

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

10
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Loi ich chia hiéu qua nang lwong trong cong nghiép
> Hiéu qua ndng lvgng da nhiéu [an chirng minh rang:
v Gilp cac doanh nghiép cong nghiép tiét kiém chi phi
Tang cwong do tin cay trong van hanh
C6 tc dong tich cwc dén nang suat va kha nang canh tranh
C6 thé mang lai lgi nhuan hap dan vé kinh té va tai chinh

v

v

v

v’ Cai thién an ninh ngudn cung

v Nang cao trach nhiém x3 hoi clia doanh nghiép
v

Tai sao diéu nay khéng khong dién ra?
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Céc rao can d6i v&i hiéu qua ning lwong trong cong nghiép

> Ban lanh dao tap trung vao san xuat chir khdng phai hiéu qua nang luwong

> Thiéu théng tin va hiéu biét vé cac loi ich tai chinh va loi ich dinh tinh

> Thiéu cac ky nang ky thuat can thiét d& danh gia hiéu suat, xay dwng va trién khai cac
bién phap va dy an hiéu qua nang lwvong

> Chi phi ban dau quan trong hon chi phi dinh ky = thiéu lién két gitra ngan sach dau tw
va ngan sach van hanh

> Kién thirc vé hiéu qua nang lwong thuwong gan lién véi ca nhan hon 1a cong ty/td
chirc> rdi ro ve tinh bén virng

> Ban lanh dao cap cao chwa nhan thirc diy du vé quy mé cta co hdi tiét kiém nang
lwong

12
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Thao luan

Co ai cho rang viéc dat duoc
murc tiét kiem 10% trong tiéu
thu nang lwgng ma khong
can nhiéu von dau tuv la diéu
kho khan khong?
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Cach ti€p cin quan ly ndng lwong thi€u hé thong!

Q/phf cao = ’ ‘ Khi chi phi téng lai: ’
Kiém toan , Ki€m toan trudc da lam gi?
Cat giam lang phi,
dau tuv mot phan
Bat dau lai
> tur dau!

wﬁtﬁm kiém soat

<

14
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Ban lanh dao cam két véi ‘
chugng trinh

Cach tiép cin c6 hé thong

Chi phi ' |
o Céac khoan tiét kiém

5% ban dau dugc duy tri |

0 a .

50, T6i uu hdéa van hanh truéc
e I \o S5 ‘ Sau d6 méi dau tu
- 0, | |
10% Tr6 thanh vén héa
-15% clia cong ty
-20%
25% Dau tu

0 Nam 3
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Quan ly nang lwgng va Thwo'ng mai

» Cac cong ty dang yéu cau sy tham gia tr cac nha cung cép, vi du cac
san pham dwoc xuat khau cho khach hang EU - da va dang ap dung
san xuét tinh gon va quan tam t&i mai trudng (vi du: Wal-Mart, Toyota).

> Viéc ap dung quan Iy nang Iuo’ng trong chudi cung (rng chil yéu duwoc
thic day b&i cac nwdc Tay Au va Nhat Ban

» Céc nha xuét khdu dwoc dinh vi ngay tlr bay gi® sé co loi thé canh tranh

> Quan ly va str dung nang lvgng co hé thdng cling lam gidm gia san
pham

> Trong mét sb trwdng hop, d6 1a quy dinhcda phap luat

16
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Loi ich kinh doanh cia HQNL trong DNVVN

.‘ Tiét kiém chi phi B Nang lwc canh ’ Tiép can tai chinh
truc tiép tranh va lgi nhuan xanh

Ky vong cua khach A Lgi ich vé nang

hang (vi du: CBAM) suét % Thuong hiu va uy tin

N

17
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Quan ly nang lvong hiéu qua

Tap trung vao tat
ca cac yéu to dé
thanh cong

Cam két cua to
chirc

18
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Chuwong trinh Sau budc vé Hiéu qua nang lwvong cho DNNVV

C k,«t eXem xét hién trang quan ly nang lugng hién tai
am ke eCam két danh thai gian va kinh phi dé thyc hién céc cai tién

*Hiéu rd héa don tién dién va xem xét biéu d6 tiéu thu

Xac dinh cac SEUs *Hiéu 15 céc d6i twong (khu vic/thiét bi/day chuyén) sit dung ning luong déng ké
J (SEUS).

eXem xét va theo ddi héa don tién dién cla doanh nghiép

G Ia m Sat (Su d u ng E n P I ) *Giam sat viéc st dung hodc hiéu suat clia cac SEUs

K. ~ ,t A h \ h *Tap trung vao cac SEUs
Ieém Soa Va N han eHiéu rd mot s6 it cac thong s6 co thé tao ra sy khac biét I6n d6i véi hidu suat

oy \ A oTir danh séch cac y tudng, hay lap mot ké hoach hanh déng
Th ulc h Ie n h an h do ng *Bao gbém Ai, Cai gi, Khi nao va tiét kiém dugc bao nhiéu trong k& hoach hanh dong

X , t I Q *Gidm sét va xem xét lai cac cai tién clia dv an sau khi ldp dat
em xe a I *Xem xét lai hoat dong van hanh dé cé thém céc cai tién

19
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Cong cu tw danh gia EnMS cho DNNVV cua UNIDO

Self Assessment

Bay qgi& chung ta sé danh
thoi gian dé& hoan thanh bai
tw danh gia vé cac thwc hanh
quan ly nang lwong trong
doanh nghiép clia ban.

10 phut

20
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Két qua Tw danh gia

* Ban da hoc duwgc gi tr bai tw
danh gia cia minh? Kiém tra
* Ban nén thwc hién nhirng
hanh déng nao dé cai thién
cac hoat dong quan ly nang

A

lwong tai co s6? i \ \% -
EnPls Kiém soat hoat
déng

21
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Cam két quan ly ndng lwong

22
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Pwa ra cam két

 Ban |3nh dao cip cao dua ra cam két cai tién
* Ti 1& cdi thién dwoc yéu cau hodc ky vong la bao nhiéu?

* Gidm sat va theo ddi cac héa don nang lugng va chi s hiéu suat

* DAm bdo b tri dU nguodn luc

» Cac ké hoach hanh dong cai tién can dwgc phé duyét

« Can quan sat sy 13ng phi nang lwgng va cé bién phap xtr ly

 Tap trung vao kiém soat van hanh

» Cong tac bao tri nha may can bao gém cdc xem xét vé hiéu qua nang
lvong

23
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Phé duyét chinh sach nang lwrong

PR T (=] A 2 " A 5 . A
9 Cam két cai tién 55 Phan bb ngudn lyc $ Tuan thu phap luat
e » Mua sam huéng
E Loai bé lang phi 9 ;?éﬁtqkueéhucng dén Q dén hiéu qua nang

luong

24
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Phan bd nguén lwc

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

Thoi gian la ngudn luc quy gid nhat

Can hiéu rd tién nén dwoc chi/dau tu vao dau

Chung ta cdn cé mdt ngan sach tai chinh twong x&ng véi tham vong tiét
kiém nang lwvong

25
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Nén phan bé bao nhiéu ngan sach?

e NEéu muc tiéu la tiét kiém 10% héa don nang luvgng
e Néu tiéu chi dau tw cha ban la 4 nam hoac it hon
* Thi nguén tai chinh ban nén chuan bij la:

Von dau tuv can thiét = Hoa don nang lwong * 4% * 4 nam

DAy cé phai la diéu ban d3 tinh dén trong viéc 1ap ngan siach hang
nam khong?

26
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Phan bo trach nhiém

+ Chung ta cdn mot ngudi & cap cao nhat cla td chirc dé dan dat cc hoat dong vé ning lwong
e Chidao cac hoat dong
*  Paidién cho hoat ddng quan ly ndng lvong & cap cao
*  Tim kiém su hd tro cho viéc quan ly ndng lwong
*  Day la dai dién quan ly ndng luvgng
e Chungta cdn mét ngudi van hanh hé théng quan ly nang lwong (EnMS) hang ngay
e Hiéurd chi tiét vé hé théng
*  Diéu phdi viéc phat trién hé théng
e Paidién cho hé théng trong céc cudc danh gia tir bén ngoai
* D3y la ngudiquan ly nang lugng
e Trong mét s& trwdng hop, cd hai vai trd nay s& do cung mdt ngwdi ddm nhiém, trong céac
trwong hop khac, nhiém vu cé thé dugc phan chia.

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

« Tuy thudc vao quy mé doanh nghiép, ban co6 thé quyét dinh bd nhiém mét nhan vién
lam diéu phoi vién nang lveng.

+ Diéu phdi vién nang lvong cla ban sé quéan ly nang lwgng trong doanh nghiép va phai
c6 kha nang dwa ra cac quyét dinh quan trong.

* Nhirng trach nhiém va nhiém vu nay nén dugc thém vao ban mé ta cong viéc cta ho.

- Diéu phdi vién nang lwong phai la ngwdi nhiét tinh, c6 kha nang giao tiép tot vai dong
nghiép va c6 thdi gian dé xay dwng mét chwong trinh hiéu qua.

+ Diéu phdi vién ndng lwong nén cé sy quan tam va mot sé kién thirc vé& quan ly ndng
lwong.

Vi du vé cac nhan vién co6 thé dam nhan vai tro diéu phdi vién nang lwong 1a quan ly co

s& vat chat, quan ly ctra hang, quan ly van phong, v.v.

Ban s& can xem xét can than trong doanh nghiép cla minh dé danh gia ai 13 ng vién phlu hop

nhat.

28
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Nhiém vu ctia diéu phdi vién nang lwong

« Danh gia tinh hinh st dung nang lwgng hién tai trong cong ty

« Giam sat viéc str dung nang Ilwgng moét cach thwdng xuyén

» Xac dinh cac khu vuc cé thé thuc hién tiét kiém

« Lap ké hoach hanh dong dé tiét kiém nang lwong

» Trao ddi k& hoach v&i cac nhan vién khac

« Diéu phdi viéc thyc hién ké hoach nang lwvong

« Giam sat va danh gia hanh vi ctia nhan vién ddi vé&i viéc str dung nang lwvong
* Diéu phéi cdc hoat ddng nang cao nhan thirc cho nhan vién

« Bao cao vé chuong trinh quan ly ndng lwong

29
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Trach nhiém chinh cta ban lanh dao cap cao

30
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Céc yéu td cam két — EnMS cho DNNVV ciia UNIDO
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Nghi gilra gio’
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Chuwong trinh ngay 1

Ngay 1 — Gidi thiéu vé hiéu qua nang lwong, 1ap ké hoach nang lwgng & phan tich

dir liéu

08:30 — 10:00 Gidi thiéu vé hiéu qua nang lvong

10:00-10:30 Giai lao

10:30 - 12:00 Lap ké hoach ning Iwong, xéy dung ké hoach hanh déng
12:00 - 13:30 An trua

13:30-15:00 Phan tich dit liéu

15:00—-15:30 Giai lao

15:30-16:30 Kiém sodt van hanh va kiém tra

33
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Tuan thu phap luat

Nam ré cac yéu cau va nghia vu phap ly

Xem xét moi cam két ty nguyén

Nam virng moi cam két clia doanh nghiép

* Net Zero, SBTi, gidam phat thai CO2, muc tiéu giam tiéu thy nang lvong x%, Vv.v.
Thwe hién danh gia dé dam bao ban tuan tha phap luat
Hoan thanh cling véi bat ky hé thong nao khac tai co sé
nhw hé théng méi trwdng hoac an toan

34



Mét sé quy dinh phap ly ban nén biét

Van ban phap ly

Luat str dung ning lwong tiét
kiém va hiéu qua (Luat SDNL
TK&HQ) & Luat sira ddi, bé sung
mat s8 diéu clia Luat SDNL
TK&HQ

Nghi dinh 21/2011/ND-CP (Thi
hanh Luat SDNL TK&HQ)

Théng tw 25/2020/TT-BCT

Quyét dinh 04/2017/QD-TTg &
Théng tw 36/2016/TT-BCT

Nghi dinh 80/2024/ND-CP (Hop
d6ng mua ban dién truc tiép,
DPPA)

Tiéu chudn hiéu qua ning lwong
/ MEPS & Quy dinh dan nhan

Nim /ID

50/2010/QH12 Luat co bdn vé bdo ton ning lwong

Muc dich / Pham vi

77/2025/QH15 va st dung hiéu qua

2011

2020

~2016/2017

2024

Nhiéu loai
(Quyét dinh,
tiéu chudn
TCVN)

Quy dinh chi tiét thi hanh Luat.

Cap nhat cac quy dinh quan ly
néng lugng cho cac co s& st dung
nhiéu nang luong.

Coéng bé va ddn nhan Hiéu qua
Nang lwong cho cac thiét bj gia
dung / vdn phong.

Quy dinh mua sdm néng luong tai
tao.

Xac dinh céc tiéu chuan hiéu suat
6i thiéu cho dong co dién, chiéu
sang, thiét bj gia dung, HVAC, v.v.

Yéu cau chinh (c6 thé anh hwéng dén DNNVV)

cbng nghé hiéu qua, tich hgp EE vao san xudt, v.v.

Dinh nghia "co s& st dung ndng lwong trong diém", yéu cau ho phai
thuyc hién kiém todn nang lwgng (3 ndm mét Ian), ndp béo cdo, lap ké

hoach EE, béo cdo tiéu thy, v.v.

u d8i véi cac t6 chirc trong viéc st dung ndng lwgng mot
m, xay dung k& hoach SDNL TK&HQ hang ndm, ép dung

Yéu cau cac co s& |én phai ndp ké hoach sir dung ning luong va ké
hoach EE hang ndm / 5 ndm, bdo cdo cho S& Céng Thuong (DOIT),

thuc hién kiém toan ning luvong dinh ky, bao cdo tiéu thu cho chinh

quyén dia phuong.

Yéu cau cac nha nhap khiu / nha san xuat céc thiét bj / thiét bj CNTT
dugc quy dinh phai ndp To khai hgp quy (DoC) cho VNEEP, dép tng
Tiéu chuén Hiéu suat Nang lwgng Téi thiéu (MEPS) va céc quy tac dan

nhan.

Cac khach hang st dung dién 1én c6 thé dam phan cac hop dong mua

ban dién téi tao truc ti€p (DPPA) v&i cdc nha may phat dién, bd qua

mbt s8 rang budc clia ludi dién.

Thiét bi dwoc quy dinh phai dap (rng Tiéu chudn Hiéu sudt Nang
lugng T6i thiéu (MEPS) va tuan thu cac tiéu chuan kiém tra / dén

nhan quéc gia (vi du: cac quy chudn TCVN).

Ghi chi / Kha ndng ap dung cho

DNNVV

Ap dung rong rai cho tat ca "t8 chitc, doanh
nghiép, ca nhan" bao gdm ca cac DNVVN.

Céc DNVVN dudi ngudng "str dung nang luong
trong diém" c6 thé khong bi bat budc vé mat

phép Iy, nhing mét s8 nghta vu cé thé duoc ap
dung gian tiép.

Céc DNVVN vuot ngudng "sir dung nhiéu ning
lvgng" phai tuan tha.

Ap dung cho cdc DNVVN san xuét, nhap khau

hoc st dung céc thiét bi dugc quy dinh.

Céc DNVVN c6 thé hudng loi néu dli Ion dé tham

gia DPPA — phli hgp hon véi cac cong ty

vira/lén.

Anh hudng dén cac DNVVN mua sdm, I3p dit
hoéc nhap khau cac mit hang dwoc quy dinh

nay.

B CONG THUOHG.
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e Carnpaan s
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Bay gi® khi chung ta da tuan tha phap luét, budc tiép theo la gi?

Hda don

nang luvgng

Danh

sach kiém

tra

Nang
lrgng xanh

- 7

Kiém soa
van hanh
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Xac dinh cac nguén nang lwong

" o §;¢( r;é W Dién luéi M Khi ty nhién - N&i hoi M Dau diesel I san xust dién tai chd tir PV ° D []J Iiéu Cho tét
i ca cac ngudn
DAu diesel 4% 1,500,000 Y PN
£ sooom nang lwong can
sovs £ oo dwoc thu nhép
v I mot cach lién tuc
500,000
o
FLEFIIFEIIFT Doanh  nghiép
T e —  cin nén duo
Didn bién lugi 14.722.082 2.649.975.000 4.888 muc ,SuJ‘ d ung’
) Dién mat trdi tuw san xuat tai chd 270 - - Ch| ph| va IU”O’ng
Nhiét Khi ga tw nhién — 16 hoi 20.750.824 1.037.541.000 4.233 Z A1
Giao théng van phat thal
tai Dau Diesel 1.452.558 261.460.000 383

fgng | 37.195.463| 3.948.976.0000  9.504)
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Hdéa don nang lwong
Cac théi quen tét: P6i véi hda don nang lwgng, can tranh:
¢ N&m duwoc gid tri hda don cla ban * Viéc chithanh toan la xong
* Biét cach doc hoa don * Chixem xét chi phi
¢ Xac dinh cac khoan phi cé thé tranh * Coi dé chila moét cong viéc 1ap ngan
duwoc sach
* Nam duwoc cac khodn muc du kién * Coi d6 chi can thdo ludn hang nam.

trén hda don
* Co quy trinh phé duyét cho nang
lvgng tiéu thu trén hda don
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B0 OONG THUOHG ety S e neinnlp Ui e Gude
< . o’n on sl R
Sin xuit - Gid thip dem
Cach doc héa don tién dién e
CONG TO DO BEM HESONHAN cHisOMGT cHisOCT  BIEN TV THY G
1007413
Khung g ca0 dikm 300 1552 151 6000
° Ky héa dO’n Khung it binh thsimg 300 793 871 15900
Khung git thip &ikm 300 1m 334 5100
a n . e PN DONGIAWarkih)  SINLEG TSI g
* Dién nang tiéu thu gio' cao diém g pota g 19 o0 w0
. n v N . N . Kiung i cao diem 334 6000 19.884.000
* Dién nang tiéu thu gio binh thuwong [ 1104 o swem
e Dién nang tiéu thu gi®o thap diém B
Vioitage bevel caad Linder 340V
.7 PN R ’ METER L ¥ (]
* Don gia gio cao diém (vi du 3.314 VND/kWh) s

Don gia gid binh thuwong (vi du 1.809 VND/KWh) | e A & oo
Don gia gio thap diém (vi du 1.184 VNB/kWh) | Y

IME FRAME UNIT (W) N}
[LIerr— 109 15000 763100
P howr 331 6000 19884000
O paak howrs 118 (31 0560400
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Cong cu EnMS cua UNIDO danh cho DNNVV

Practical Guide for DU TIIAL DEVELOMALHT CRGARZATION
pl ing an Energy Manag t Syst

Energy Bills
Electrical Energy | Electrical | Thermal Energy i i ised Thermal i :

Month | Consumption | EnergyCost | Consumption "“'c"::f"""" ’r::‘i‘;""" ¢ lkwh cost | {kWh | Thermal Cost | J":ﬂﬁm

[kwh] [VND) kW] S0 i pal [VNDp.a] pal [VND p.a] " )
a2 66220 31852 W53 31386 2853
Fobi22 58,550 196515 22558 24818 2558
Mar-22 49,540 164,802 7117 7829 7117
Apr- 45,320 143556 18795 20,125 18295
May-22 55,940 184,502 26,059 5 26,059
un22 62,480 206,184 3125 34378 31253
1422 68,200 225060 30213 31238 30213
Aug-22 64,200 211,860 29297 3n7 29297
sept-22 72370 238491 15529 17.082 15529
oct-22 64300 214170 32005 35,206 32008
Now-22 83520 2843 31803 3507 184
Dec22 67340 a0 32018 35,220 2018 745,880 2451408 304,720 FETRTH) 304720
lan-23 66,560 219978 28301 31131 28,301 746,320 1862856 304,483 | 334337 [ 304,458
Feb23 65,890 217437 30447 33492 30,447 752,660 2,483,778 323717 15 312
Mar.23 33440 110352 3525 3877 3525 736,160 2423328 0878 339863 308,785
ape23 49500 163350 3693 10582 9593 740,340 2,443,122 o[ 330301 300,183
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Phan tich chi tiét dién nang tiéu thu
* Nén xem xu hudng tiéu thu __ Wt
qua cac khoang thoi gian khac =~
nhau 5:
* Gi® cao diém so vdi gio thap g“"\/w
didm VR /ﬂw
e C6 thé dich chuyén phu tdii ~“"—————~—
k h 6 n g ? T F PP LA, *’ﬁ*’v&ﬁ‘{@o”f‘:ﬁ:fdfoeeﬁ“ﬁ‘%‘f&'«v* FP IS A
e Mlc tiéu thy gidr cao diém ¢ == R TERTTTE RIS
nén it hon khong?
41
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Phan tich xu hwéng héa don tién dién cho cac khach
hang st dung dién I&n

Phan tich tiéu thy dign theo héa don Phan tich chi phi héa don dign Phian tich sén xult
'.- : ‘_._‘,. - E n-}
..... el - ot | © - b
‘ ot 1 =i b= |
------ = £ =
i =i
HHEE PSLLLEGPEEESEP E8S 2030035558 500 §
Nang lgmg tidu thy ban ngay Niing lugmg tidu thy ban dém Chi phi héa don khéng lién quan téi dign
=
IR - NI =
MR, LN SRR, | = BB e B e e’Pa*aP,(\’P«’ '?v:"‘.p‘(\" o ﬁ‘ﬂ«»{b‘:‘-bwﬂcﬁ
ERRIRERERRERIARREEREIGIILSE 32 PEERERIRRRREREERAREE T dh e
1 Dign ning b thy ban gy [kWH] = 04 g bt b i (KW *prich " prpso
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Cac déi twong stir dung nang lwong dang ké (SEUs)

BAY GIO CHUNG TA DA BIET CHUNG TA CAN BIET NANG LY TUONG NHAT CHUNG TA NGUYEN LY PARETO: 80%
BIEU DO SU DUNG NANG LUQONG PUQC SU DUNG & CAN XAC DINH 80% NANG NANG LUQNG BUQC SU
LUQGNG TU HOA BON PAU LUGQNG (TIEU THU) TRONG DUNG B 20% DOI TUONG
coso sU DUNG

43
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Phat hién SEUs
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Nhén biét cac SEUs

A

Hoan thanh hoat
dong nay riéng cho
tirng ngudn ning
lwong, vi du: dién
trwére, sau do dén
nang lwong nhiét.

4

Chung ta c6 cong to
phu cho cac nguédn
nang lwgng cuia minh
khéng?

Ly tuwdng néu cé trén mot hé
théng gidm sét.

Can xac dinh xem di¥ liéu c6
chinh xac khéng.

A

Chung ta c6 cong to
tai chd khéng?

C6 céc s6 liéu ghi tay tir cdng tor
khong?

Chung c6 déng tin cay khong?

12

Chung ta cé can hoan
thanh cac wéc tinh ky
thuat khéng?

Danh sach dong co.
Gio hoat dong.

Hé s6 tai.

45
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Mtrc tiéu thu ndng lwong cé thé duoc dinh lwong tir danh sach

thiét bi

Can cé mo ta vé thiét bi:

a) DUt liéu trén nhan may vé cong suat |3p dat (kw)

b)  Hé s6 tai wdc tinh hodc do duoc

c) SO gio van hanh wdc tinh hodc d3 biét

* Nang lvgng sir dung hang nam = (a) x (b) x (c)

e Viduy: May nén khi 75 kW véi hé s6 tai 65% hoat dong 3120 gid/nam (12*5*52)
* Nang lvgng sir dung hang nam = (a) x (b) x (c) = 75 X 0,65 X 3120 = 152.100kWh
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Vi du vé tinh toan chi phi ning lwong

e Tinh toan chi phi van hanh cho phu tai chiéu sang sau:
v/100 bd dén
v 45W méi bo
v'Hé s6 tai 100%
v'S6 git van hanh 4.250 gitr
v'Pon gia dién trung binh 3.100 VNB/kWh

e Nanglugng st dung hang ndm = Tai x Hé s& tai x S6 gio van hanh
* Nang lvgng sir dung hang nam = 100 * 0,045 x 1 x 4250
* Nang lwgng sir dung hang nam = 19.125 kWh/nd@m

e Chiphi nang lwvong hang ndm = 59.287.500 VND

a7

l- . -i
e * Global @
-Gatewa
wcmo Tow Vo, e,

a»

Xay duwng can bang nang luvong

.¢.

* C6 nhiéu phuong phap dé thé hién mot bang
can bing ndng luvong

* Phuong phap khong quan trong, mién la bao
gbm day dua chi tiét

Biéu do Biéu d6 Sankey

banh NSNS EEMSEES - Doanh nghiép cin c6 kha ning trinh bay ré
ngudn gdc cla cac ndi dung trong bang can
bang ning luvong, bao gom:
* Ngudn dir liéu

3

* Cac gia dinh dwoc duvara
Phan tich Pareto Bang biéu * Cac hé s6 duoc str dung

48
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Nhirng ngudi cé thé tic ddng dén SEU

e Nhitng ngudi cé thé tac ddng dang ké dén cac thiét bj sau day?
v’ Hé théng HVAC
v' Hé théng nén khi
v' Mtrc tiéu thu nang lvgng clia nha an
v’ Phu tai chiéu sang

v’ Thiét bj san xuat
v' Phuong tién van tai

BOCONG.
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Ma3u vé SEU — Cong cu EnMS clia UNIDO cho DNNVV

Practical Guide for
) Implementing an Energy Management System

Ao
oS

Energy Management System Tools

Significant Energy Uses

List

Westher snd N Insulation in place, Equipment
1| Retrigeration | o o 421,834 | 55% | operator and Yes WA | UNIDO Roport turned off,
supervisor Set points carrect

Lighting off at break times

2| Ughting N 76697 | 10% | ANpersomnel Yeu NIA ior operating
Water Production :

3 oUtpiR MVA 76637 | 10% | operatorand Ho LG Estimation Na leaks

PC's off when not In uie
4|  Office NiA 61358 | 8% | ANpessannel Yes NfA Ided

AC 38t points as per criteria
5{  Other 35678 | 5% NiA HA Estination N/
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S ci T L oy o et

So’ d6 nang lwong dién

Ngubn cung
cap dién

Pién mua vao

7
AT E2==
-k

Ranh gidi
Cosd

Thiét bi xr Iy khong khi
10%

May nén khi 25%

Hé théng lanh 32%

Van phong 15%

Nha kho 18%

51
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Can bang nang lwrgng nhiét
» Dong ho do nhiét dat hon nhiéu
e Pong ho do nhiét cé thé khong dang tin cay

* Thuong thi cé it dong ho duoc 1ap dit hon

* Viéc dinh lvong cac d6i twong sir dung nhiét dang ké cé thé 1a mot thach thirc

+ Can nhac cac wdc tinh ky thuat, dir liéu trén nhan may, dong hd do nudc ngung tu hoi ve,

kinh nghiém van hanh nha may, v.v.

+ Dlrng voi vang mua sam dong ho do ngay tr dau
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Cac nguon dir liéu phu hop

N 1]
Héa don ning lwong Phiéu giao hang, bién

lai, héa don

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

* Dt liéu tir nha cung cap nang lvong ’p Con gi khac?
[ ]

53
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Cac bién phap tot nhat doéi véi SEU

Xem xét riéng tirng nguén nang luong
Phin d4u théng ké dugc 80% nang lvgng
Phu hgp véi trach nhiém trong t6 chirc
Théach thic cac thyc hanh hién co
Xac dinh cac co hoi trong:

pidu khién @)

Trach nhiém

Thuec tién hién ta,

Diém cai dat van hanh

Co hoi thay thé

V.v.

YV VYV VY

YVVVYYVYVYV
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e Eragaan tmmn.

DPau 1A nhirng ddi twong str dung ning lwvong I&n nhat trong co’ s&

cua ban?

Lam thé nao ban sé xac dinh dwoc
cac doi twong str dung nang lwong
I&n nhat trong td chirc cia minh?

Ban can sw ho tro tir ai dé
hoan thanh nhiém vu nay?

B CONG THUOHG.
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e

Cac ngudn co hdi dé cai thién

Q A V

Ki€ém todn nang Panh gia van Nhan vién bao Nha cung cap
luvong hanh tri dich vu

2

Cac budi dao
tao

Q

Cong cu tim
ki€m truc tuyén
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Xac dinh co’ hgi trong ngay 2

Quan ly

Quy trinh

Hang muc

Dinh nghia

Vi duy vé théng gié

Quan ly

Viéc quan ly lién tuc
hiéu suat ning luong
cla hé thong

Cac chi s& hiéu sudt nang
lvgng (EnPl), Cac chién dich
nang cao nhan thirc, dao tao
vé van hanh hiéu qua

Van hanh & Bao tri

Viéc van hanh va bao
tri lién tuc thiét bj

Kiém sodt van hanh t6i uu,
xem xét viéc bao tri theo
khuyén nghi cGa nha san
xuat

Diéu khién

Viéc kiém sodt duoc
&p dung cho thiét bj

L5 thong gi6 thu dong, Hé
thdng tw ddng hoa, cong tac

Thiét bj

Céc b6 phan cdu thanh
cta quy trinh

Coéng nghé duogc chon, 16
théng gid, quat, van tiét luu,
duong 6ng gid, 16 cap gid
twoi, 16 théng gié trong
phong

Quy trinh

Phuong tién ma qua
do dich vu ndng lvong
duoc cung cap

Théng gié tu nhién / Théng
gio co hoc

Dich vu Nang lvgng

K&t qua mong muén
doi hoi phai tieu thy
nang lugng

Yéu cau vé khéng khi tuoi
trong khéng gian, diéu ap,
biéu d6 4p suat, v.v
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Cac co hoi cho cdi tién

Ban sé thuc hién co hoi n

Péu tw

Thép
Dé

Kho khan/Rao can

truwdc tién?

Kho
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Danh sach co hdi / K& hoach hanh ddng — Céng cu EnMS ctia
UNIDO cho DNNVV

‘ Practical Guide for B =

Imple ting an Energy Manag nt System

¥idea c.

1| Lighting contral ol 1
2 Use ol Eﬂr-.ul« Roam rather than the side door to o 3 T [ T
space rur B
Rationalise the use of space in the production hall and
3| caieniss s 136 6 AC syslems. & 1 2017|Complete  [Measurement
afotc [ 1 Cancelled
5| ol ]
5| ol 1
7| ol 5
8| ol q
9| ol 7
== [ 1
n o} ]
13| ol q
13| ol 1
14 o} i
15| ol 5
13| ol i

59

2  Global [ |
""“"’.‘

B CONG THUOHG.

Uu tién héa ké hoach hanh déng

Can wu tién chuyén hda céc co hdi thanh cic ké hoach hanh déng

Can nhac

Sy san c6 clia e e Mirc do dé . . X Tinh lién tuc
von dau tw Tyfuazhoan dang trién Cac rao can 0 2 Ky vong cua trong kinh
von dau tw . doanh khach hang
(Capex) khai doanh
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Quy trinh xay dwng ké hoach hanh ddng

e Xac dinh cac e Danh sach cac e Ju tién dua e Phé duyét Ké
déi tuong sk co hoi trén cdc muc hoach hanh
dung nang o K§ thuat tiéu dong
lvong I6n nhat e Van hanh e Ngudn lyc, v.v. e Trién khai ké

e Thach tlja'c cac e Con ngudi hoach va xem
SEUs dé tim ra xét lai
y twdng
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NOi dung cia mot ké hoach hanh déng

* Cac ké hoach hanh ddng nén bao gom
M6 t3 ké hoach hanh déng

Trach nhiém

Cach thirc thue hién

Ngay muc tiéu hoan thanh

Phuong phdp xac minh sy cai tién

VV VYV VYV

Can duoc ghi lai 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 ning lwong, 1ap ké hoach ning lvong & phan tich

dir liéu

08:30 - 10:00 Gidi thiéu vé hiéu qua ndng lugng

10:00-10:30 Giai lao

10:30-12:00 Lap ké hoach nang lwgng, xay dung ké hoach hanh déng
12:00 — 13:30 An trua

13:30-15:00 Phan tich dir liéu

15:00 — 15:30 Giai lao

15:30-16:30 Kiém sodt van hanh va kiém tra
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Phan tich dir li

om>

u

~ e A . 7,0 A ¢ - 5327 5327 538 5,309 5292 5289 5327 523 5304
* DU ligu duoc ghi vdi tan suat = i @ e o= S = G fm i
, o ? . ~ A 13 48D 433 4833 48R 4852 4887 483 437 4s®
15 phdt hogc nira gio mot lan & 2 & i % & & i3 i i
P 2 W BE 3N R B
7 N 7 v . M.
CO the CO Sa n 5% 4303 4863 4373 4360 4323 4334 453 4307 4,343
P-4 3688 3820 3381 4043 442 423 4328 423 4260
S0z 5.007 5093 4,305 83 4.3m 4322 4,835 4774 5030
? n 7 ? [ .4 ~ 4] 5083 503 49932 459312 4,358 4,964 516 516 5.067
e Cosocanco khananghieurd = @& @& &= = o oo = s om
Ny 2 s w N n B S S8 e dem  amm s ske 3w 3w
- . ;

d | ;- ) 5328 53 5348 S5.360 530 5284 5,300 5407 s212
tat ca cac nguon dir ligu tiem e = s= s swm se sm swmo se sm
g N A4 g , B e saw G sy em  tw s s e

. L)
nang va cach su dung chung = ¥ & & @ & & W = =
d d h h 505 679 665 Bz 4T 720 703 608 856 894
e Xac In Cac Cd OI Cal tlen 764 :t.?s'l :m :m 485 :m :‘m :Tzu :m :710
B0z 803 4,803 @820 4,852 4375 s.087T 5038 5193 S.960
i3 5315 5ZT8 5262 5.269 5243 5,135 se2 5m 5043
650 4847 4,823 4734 4632 4510 452 4541 4542 4633
001 5006 5.002 ST 5058 545 5055 5,048 5057 53
o 5,020 5.%3 5,956 5.%8 557 5133 5.080 5,180 sn2
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Minh hoa

Phan minh hoa sau day
cho thay cach s dung dir
lieu trong moét phan tich
dé xac dinh cic cai tién
giup tiét kiém nang luvong
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Tiéu thu nang lwong hang tuan va quy déi nam

Tiéu thu Nang lwgng Thue té va Quy ddi nam
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Cac chi s6 hiéu suat ning lwong bao gém EnPI

— € EnB (Puwong co sé nang lwong)
/ o = Cai thign
| Hi nang | g = ( Cai thién EnPl)
éu suét nang lwong = 1z | i
-Tiéu thy nang lwong |:> = E = E 2 (Myc tiéu nang luong)
T §— =
c J = s 2 = =
-Str dyng nang lugng bt é = |Ec| |82 Det duoc
E = a % [=e muc tiéu
X = (=] g =
-Hiéu qua nang lvgng E_: i E 3
§= |Fo |& 8
= = |w~ |a:
= |o® 8

Hinh 1 - Méi quan hé gitra hiéu suét nang lwgng, EnPl, EnB va myc tiéu nang lvgng

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

th, b o v

PHAN TiCH DU LIEU CHAY BIEU PO PHAN TICH HANG
NAM

T Q

HOI QUY DON BIEN HOIQUY PABIEN ~ CACPIEM CAN LUU Y

KHI SU’ DUNG PHAN
’ TicH

Doanh nghiép nhé bt dau hanh trinh quan ly ndng luvong

)

|

Doanh nghiép vira 1&n hon vdi héa don nang lugng dang ké
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Cac buéc xem xét bién sé nang lwong

 Can phai hiéu rd cic yéu t6 thuc day
viéc tiéu thu nang lvong & cip dé té
chirc va & cap d6 doi tuong sir dung
nang luvgng dang ké

* Didu nay c6 thé dat dugc bang
nhiéu cdch, vi du: cac biéu d6, phan
tich hoi quy

* Diéu quan trong la phai xem xét sy
twong quan va quan hé twong ho
thong qua cac cudc thao luan vai
nhan sy

Dién néng Hang tulin (kWh]
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100,000

Dién nang & Don vi San xuit Hang tudn 2023

o £ N HAING tulln WN] === Siin hromg [Bom vi]
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8,000,000

{ 6,000,000

1357 9111315171921232527293133353739414345474951
Tudn

4,000,000
2,000,000

San lwgng [Bon vi]
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Cac budc phan tich hoi quy tuyén tinh don bién
DIEN NANG CUA CO' SO so vii DON V| SAN XUAT 2023 DIEN NANG CUA CO SO so véi NGAY DO LANH 2023

%

800,000 Cod 800,000

bl

00,000 700,000 o

600,000 600,000 L] ]
5 500,000 ,E 500,000 g
5 400000 ¥ = 0.0472x+ 37583 400,000 o L y = 6523,2x+ 427410
: R?=0.9714 §‘ R* = 0.4083

300,000 300,000 % e

200,000 200,000 =

100000 ¢ 100,000

5,000,000 10,000,000 15,000,000 20,000,000 0 10 20 30 40 50 0 70 80
Don vi Sin xult Nghy D4 Lanh tal 8°C

 Phan tich hoi quy cung cap cdi nhin siu sdc nhat vé viéc liéu cac bién cé dugc coi la cé y nghta théng ké
hay khong

* Hinh thirc phan tich nay cling cho phép phan tich phu tai nén, hiéu suat ndng lwvong, cac diém ngoai lé

e Phén tich trén dat ra nhitrng cau hoi gi?
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On tap vé hoéi quy — cong thirc dworng thang

*Y=mX+C
* Ning lvong (E) = Hé s6 (F) * Y&u t6 anh hudng (D) + Hang s6 (c)
* E= FD+c

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

* Cong thirc nay cd thé duoc st dung dé dy dodn murc tiéu thu du kién cho mét yéu
td dnh hudng bat ky

* Chung ta c6 thé so sdanh mirc st dung dw dodn véi thuwe t& dé chi ra nhirng
thay déi trong hiéu suat
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Tong quan

* Mtrc tiéu thu nang lwvong du kién cé thé |a mot ham bat ky cda céc yéu té
anh hudng lién quan, D

* Sir dung md hinh hiéu qua don gian nhat

* M&i quan hé dudng thang thudng a du tét
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Thong diép chinh

* Thiét 1ap mdi quan hé giita mirc tiéu thu nang luong va cic yéu té anh
hwdng (thic day) nang lwvong phu hop

* Poi khi duoc goi la "dac tinh hiéu suat"

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

® Tlr d6 phat hién cac sai léch khong giai thich dwgc
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Céc budc phan tich héi quy tuyén tinh da bién

Pién nang Co sé& so v&i Pon vi San xuét va CDD nam 2023

Théng ké Hbi quy

Viéc tinh dén nhiéu bién s& trong mét phan tich duy nhat gidp

R da bién 0.988269046 hiéu sau hon vé cac yéu t6 thuc ddy nang luong
R binh phuong 0.976675707 " N . L. . . e e e
R binh phuong digu chinh . Can thao luan véi nhan sy tai co s& dé xac dinh tat ca cac yéu to
23‘35 2:‘”5“ 32“9-06935‘2 thic ddy tiém nang, va cac y&u t6 nay can duoc kiém tra dé xac
uan s . ., P > ,
dinh murc do lién quan cla chung
ANOVA
df SS MS F Gi tri F
Héi quy 2 2.10751E+12 1.05375E+12 1025906958  1.02638E-40
Phin du 49 500330001007 1027142878
Téng 51  2.15784E+12
Hé sb Sai sb Chudn t Stat Gié tri P Dudi 95%  Trén95%  Dudi95%  Trén 95%
Heé sé Chan (Phn Du) 17599.31037 1394176826 1.262344205 0.0212800074 -10417.72189 45616.34263 -10417.72189 45616.34263
San legng [Bon 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 -242.0072145 8815152664 -242.0072145 8815152664
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Nhign ligu [kWh]

Cac bwéc xem xét viéc san xuat nang lwong & sir dung nang lwgng bang hoi quy

NHIEN LIEU NOI HO'l so v&i DON V| SAN XUAT 2023

700,000
600,000
500,000
400,000
300,000
200,000

100,000

5,000,000

10,000,000

Bon vi San xudt

700,000

o 600,000

R*=0.9777

15,000,000

y=0.0348x+ 18278

500,000

400,000

300,000

Nhibn ligu [KWh]

200,000

100,000

20,000,000

NHIEN LIEU NOI HO'l so véi HO NUPO'C DA SAN XUAT 2023

y=0.7384x+ 11612
R*=0.9784

200,000 400,000 600,000 800,000 1,000,000
Hoi nurére DA sén xudt [kg)

e Cdc bién s6 thuc ddy ca ndng lwong cap co s& va nadng lwvong cla SEU can dugc phan tich

e Diéu nay c¢o thé"cho phép vira xem xét hiéu suat nang lugng lién quan dén hoat ddng cla co s, vira
xem xét hiéu suat cla thiét bj

* Phan tich trén d&t ra nhirng ciu héi gi?
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Cac thuat ngir thong ké

Gid tri P (P-value): Gid tri P biéu thj xac suat KHONG c6 mdi quan hé cé y nghia théng ké giita cac bién.

Do d6, mét gia tri P thap (t6t nhat 1a dwdi 0,05) cé thé dugc hiéu 1a khéng cd kha nang hai bién do

KHONG lién quan dén nhau.
Vi du, gia sir mét ngudi ndng dan thu thap dit liéu vé s6 lwong ga trong trang trai cia minh va s lugng
trirng duwoc san xuat trong mot thang bat ky. Ong dy xac dinh rang d6i véi bo dir liéu d3 cho, Gia tri P 1a
0,03. Diéu nay cé nghta I gi? Tir d6, ching ta cé thé két luan rang cé 3% kha nang (3 trong 100) s6 lwong
trirng dugc sdn xuat KHONG lién quan dén s6 lvong ga.

R2 |3 thudc do mirc d6 phu hop ciia mot mé hinh hdi quy v&i cac diém dir liéu thyc té. Gid tri ndy co
thé dao déng tir 0 dén 1, trong d6 1 thé hién sy phu hop hoan hdo ciia mé hinh héi quy véi dit liéu
thyec té.

Tém lai, vi chiing ta muén xem xét cac bién cé tadc dong dang k& vé mit théng ké ndng lvong tiéu thu
va vira c6 thé dugc mo hinh héa mot cach hiéu qua, nén ca gid tri P va R2 déu s& dugc xem xét
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Cac thuat ngir thong ké

Dién gidi

* Gia tri P cho mbi cdp X va Y.

Gid tri P la xac sudt ma cap X va Y khéng twong quan vdi nhau.

* Néu gid tri p nho hon 0,05, thi cé it hon 5% kha nang cdp X va Y khoéng
tuong quan (khoang tin cdy 95%).

Xac dinh xem két qua c6 hop ly khéng.
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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. PAm bao gia tri p cho mdi bién nhd
hon 0,05. Cac bién co gia tri p cao nén duoc loai bd khdi phan tich (loai bd bién dé khéi dau vao
va chay lai phan tich)

2) Kiém dinh F (F-test) |a mot kiém dinh vé y nghta cia mé hinh. Ddm bao gid tri p cda md hinh nho
hon 0,05

3) Xem xét gia tri R? cla phuwong trinh héi quy. (Gid tri R? dinh lwgng mdrc d6 bién thién cla bién
phu thudc Y, duoc giai thich b&i phuong trinh hoi quy. Ly twdng nhat, ban s& muén gid tri R? cao,
cho thay ban c6 m6t md hinh gidi thich dwoc phan 16n sy bién thién trong mirc tiéu thy nang
lwvong)

4) Né&u gia tri R? ciia md hinh thap, hiy xem xét lai cac yéu t6 dé xac dinh xem cd yéu t6 nao cé thé
tadc dong dén viéc sir dung nang lvong da bi bo sét hay khéng

5) Dua trén kién thirc vé quy trinh, hdy xdc dinh xem phuwong trinh hdi quy ¢ hop ly khéng
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Chuwong trinh ngay 1

Ngay 1 — Gidi thiéu vé hiéu qua nang lwong, 1ap ké hoach ning lwvong & phan tich

dir liéu

08:30-10:00 Gidi thiéu vé hiéu qua ndng lugng

10:00-10:30 Giai lao

10:30-12:00 Lap ké hoach nang lwgng, xay dwng K& hoach hanh dong
12:00-13:30 An trua

13:30-15:00 Phan tich dit liéu

15:00 — 15:30 Giai lao

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

v'Chung ta c6 dang van hanh va bao tri cac SEUs ciia minh
moét cach hiéu qua khéng?

v C6 mbi lién két rat chat ché véi dao tao va nang luc

v'Nhan vién ky thuat thuwong thiéu kién thirc hodc danh gia
chwa dung mirc vé cac tac déng ctia nang lwong

v Puoc xem xét khi xac dinh va danh gia lai cac SEUs

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

v Trong tdm chinh [udn 13 d6 tin cay
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Thoéng s6 van hanh

Mbi SEU déu cé cac thdng s6 van hanh dnh hudng dén viéc si dung ndng lwgng cla
nd. Cac thong s6 nay can dugc xac dinh, dinh luvgng, ghi lai, trao doi, giam sat va
kiém soat.

Vidu vé 16 hoi:

+  Apsuat, Tong chat ran hoa tan (TDS) nhiét d6 khi thai (thay dé&i), ndbng d6 02 trong khi thai, tdc do
nuwéc nguwng hoi vé, nhiét d6 bé nuwdc cap.

e Vidu vé hé théng lam lanh:

* Nhiét d6 dau ra, nhiét dé ngung tu (dd chénh nhiét), nhiét dé chénh Iéch tai dan bay hoi va dan ngung.
Khi nén
+  Apsuat, d6 kho, sut ap.
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Kiém soat van hanh

Diéu nay di doi vai viéc kiém tra cac quy trinh van hanh va bao tri

Kiém tra quy trinh van hanh

Nguo’l van hanh cé nam ré cac hoat déng co tac dong nhw thé nao
vé mat nang lwvgng khéng?

Kiém tra quy trinh bao tri

Kiém tra tan suét bao tri

Nhan vién bao tri co nam rd céng viéc cta ho cd tac déng nhw thé
nao vé méat nang lwong khéng?

Viéc xem xét nay coé thé xac dinh cac nhu cau dao tao bd sung cho
nhan vién van hanh
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Kiém soat van hanh

Tang ap suat binh
ngung cla hé théng Gia nhiét/lam mat
lanh dé cai thién kha dong thoi trong hé
nang kiém sodt va do théng HVAC
on dinh

Bom chay 24/7 khéng Néng d6 TDS thap
can thiét trong |6 hoi

Diéu hoa khong khi

Phu tai nén cao dugc cai dat & nhiét Ap SuatnI:l:’JI‘Cnen qua

do khong phu hop

C6 vi du nao khéc trong céng ty clia ban khéng?
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Thao luin vé tiéu chi vdn hanh

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

Khéng gian san xuat

Khu vuc van phong

Thiét bj san xuat

Cac khu vuec khac ma nguwoi tham gia da quen thudc
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Diéu khién van hanh — céng cu EnMS cia UNIDO cho DNNVV

e
! Practical Guide for @ ””””” —

ting an Energy Manag: System

Energy Management System Tools

Critical Operating Parameters
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Bao tri

* Muc dich chinh cta viéc bdo tri 13 d6 tin cay va sy san sang cla thiét bi
* Né&u thiét bj dugc bao tri dung cach, né cling sé hoat déng hiéu qua vé mat nang lvong
 Bao tri khdc phuc sy ¢6 (chi stra chita khi c6 hong héc) sé gay lang phi ndng lugng

* Chi phi nang lvgng thudng sé cao hon chi phi bao tri
 Tat ca cac thiét bi/hé thong sir dung nang lwgng 1dn can dugc bdo tri mot cach chinh xac

e Lam viéc vdi cac don vi dich vu theo hgp déng bén ngoai va nhan vién bao tri ndi bd
* Tim ki€m cac co hdi dé cai tién thiét bi
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Van hanh va bao tri
Sy thay d6i la khong thoai mai va khé duy tri
"Chung t6i van luén van hanh (bao tri) moi th theo cach nay”
"Tai sao chung ta can thay d6i?”

"San xuat la yéu td cot 18i — néu ching ta thay d6i diéu gi d6, chung ta ¢
thé anh hudng dén sdn xuat"
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Thao ludn

C6 khé dé yéu cau mot nhan vién thay doi diém cai dat nhiét do
trong van phong cta doanh nghiép ban khong?
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Cac hoat dong bao tri

Slra chita néu

Dang hoat dong Nén hoat dong i fesi Chne

dung chirc nang.

nhu thé nao? nhu thé nao?

& cibal
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Tiéu chi bao tri — cong cu EnMS cia UNIDO danh cho DNNVV

Implementing an Energy Management System

A 4 UNITED NATMONS
‘ Practical Guide for @ llllllllll

Energy Management System Tools

Maintenance Criteria

Refrigeration Plant |Routine Maintenance 3 monthly |Maintenance Manager
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Hiéu qua nang lwong trong thiét k& va mua sam
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NAang cao nhan thirc vé nang lwvong

T4t ca nhan vién can nhan thirc dwoc vé quan ly ndng lwong

T4t ca nhan vién can nhan thirc dugc vé chinh sach ning luvgng cla doanh nghiép

T4t ca nhan vién nén nhan thirc dugc nhitng loi ich ma viéc cai thién hiéu sudt ndng lugng mang lai cho doanh nghiép
Théng thuong, didu mong muén 13 tat cd nhan vién déu nhan thirc dugc cac van dé xoay quanh hiéu qua ndng lwong
v Bién déi khi hau

v Chi phi ndng lugng

v Nhitng cau chuyén thanh cong

v Sy quan tdm cla doanh nghiép d6i vdi cac linh viec nay

v An ninh ngudn cung

Y&u t8 tao cam giac tich cwe cho nhan vién
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Kiém tra xem hé théng c6 dang hoat dong khdng

Kiém tra cam két

*Cong ty cé con gilt cam két
khong?

*Cé du ngudn lyc va sy dong
thuan cho viéc nay khéng?

Kiém tra hiéu suat cla

SEU

*Cac hoa don nang luong c6 dang
dugc theo ddi va quan ly khéng?

eHiéu sudt ning lugng cla cac
SEU c6 6n khéng?

Kiém tra cac ké hoach Kiém tra diéu khién van
hanh dong hanh

*C6 dang dat duoc tién trién oCac diém cai dat

khong? eLich trinh

eCéc khoan tiét kiém cé dang «Nhat ky/Bién ban

dugc hién thue héa khong?
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Kiém tra

* Day |a hoat dong hang ngay dé ddm bao rang thiét bj va hé théng dang hoat

dong hiéu qua

¢ Quan tdm nhiéu nhat dén cac SEUs
* Ai d6 nén hoan thanh viéc kiém tra van hanh mét cach thuong xuyén (hang

ngay)?

* Nhirng kiém tra nay tao thanh co s& cho cdc nhat ky van hanh dwoc dé cap
trong phan kiém sodt van hanh

 Cac nhat ky nay can duoc kiém tra dinh ky va thudng xuyén

* Cling can kiém tra cac hoat dong bao tri

« Tam quan trong cda viéc kiém tra cac théng sé van hanh quan trong
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Kiém tra két qua cai thién hiéu suat

Chung ta c6 céc xu hudng nang lwvong cho héa don va cé thé ca cho cac SEUs
Chung ta c6 thé dat ra cdc muc tiéu cai thién hiéu suat

Chuing ta can biét liéu minh cé dang dat dwoc cac muc tiéu cai thién hiéu suat
hay khong

Chung ta cé céc Chi sé hiéu suat ndng lwgng (EnPl).

Day cb thé |a mét chu dé phirc tap tly thudc vao nganh céng nghiép va céc
yéu td thic day nang lvgng cla doanh nghiép

Ban can thudng xuyén kiém tra murc tiéu thu ndng lwong so vdi céc gid tri du
kién

Thudong la hoat dong hang tuan
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Céac sai léch dang ké
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Ki€m tra hodc xem xét — cdng cu EnMS ctia UNIDO cho DNNVV

Implementing an Energy Management System

‘ Practical Guide for @ B

Energy Management System Tools

| Issues |

1|Electricity Consumption significantly increased in March | 02/05/. i production [Richard Morrison ﬂSSﬂUlﬂ 15}2018
requiring refrigeration plant to run for two
ds In March
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On lai chwong trinh Sau bwéc vé hiéu qua ning lwvong cho DNNVV

C k,«t eXem xét tinh hinh quan ly ndng lugng hién tai
am Ke eCam két danh thai gian va kinh phi dé thuc hién céc cai tién

X 3 d h v S E U *Hiéu rd hoa don tién dién va xem xét biéu d6 st dung
ac ainh cac S *Hiéu rd céc d6i twong st dung ning luvgng dang ké (SEUs).

G . , t B d E PI eXem xét va theo ddi héa don tién dién cla doanh nghiép

lam sa (SuJ Ung n ) *Gidm sét viéc sir dung hodc hiéu suét cta cac SEUs

*Tap trung vao cac SEUs

eHiéu rd mot s it cac théng s& co thé tao ra sy khac biét I6n d8i véi hiéu suat

Kiém soat van hanh

Th h A h \ h d N oTir danh séch cac y tuwdng, hay |ap mot ké hoach hanh déng

l-’rc Ie n nan O ng *Bao gbém Ai, Cai gi, Khi ndo va tiét kiem duoc bao nhiéu trong k& hoach hanh dong
*Giam st va xem xét lai cac cai tién ctia dv an sau khi lap dat

eXem xét lai hoat ddng van hanh dé cé thém céc cai tién

Xem xét lai
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TUYEN BO MIEN TRU

Tai liéu nay duoc bién soan trong khuén khdé Dw an “Day manh
hoat déng tiét kiém nang lwong trong cac doanh nghiép céng
nghiép lén théng qua hé théng quan Iy nang lwong va téi vu hoa
hé théng va thuc hanh tiét kiém nang lwong trong cac doanh
nghiép vira va nho tai Viet Nam” (Dw an IEEP) do Lién minh chau
Au (EU) tai tro, B6 Céng Thuong (Bé CT) quan ly va Té chirc Phat
trién céng nghiép Lién hop quéc (UNIDO) thuwe hién. Néi dung tai
liéu hoan toan thuéc trach nhiém cla Du an va khéng nhét thiét
phan anh quan diém ctia bat ky ca nhan hay té chirc nao.
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Hen gdp vao ngay mai!
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CHUONG TRINH CHUYEN DICH NANG LUONG BENVONG VETNAM-EU ST+ G lOball -
*

Diy manh hoat déng TKNL trong cac DN cdng nghip Iom thang qua h§ théng quan Iy «Gatewa
NL v t6i wu héa hé thing va thire hanh TKNL trong cic DNVVN tai Vigt Nam”® (IEEP) y 16 CHUC PHAT TRIEN
BO CONG THUONG the Eoroeon tnion  CONG NGHIEP LIEN HOP QUGC

Dao tao Gidng vién vé Hiéu qua nang lwvong
cho Doanh nghiép nhé va vira (DNNVV)

Chuong trinh 3o tao quéc té cia UNIDO vé Hiéu qua nang luong va
Hé théng quan ly nang lugng (EnMS)

Ngay 2

Trinh bay bai: Richard Morrison, Colin Donohue
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Thong tin chung

* L&i thoat hiém
Nha vé sinh
bién thoal di dong
Gio giai lao
An trua

Vui long han ché va chi st
dung email trong thoi gian
nghi giai lao
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On lai chwong trinh sau bwéc vé hiéu qua nang lwong cho DNNVV

C k A’t eXem xét tinh hinh quan ly ndng lwong hién tai
CIRC *Cam két danh thi gian va kinh phi dé thuc hién céc cai tién
*Hiéu rd héa don tién dién va xem xét biéu dd st dung
z - £4 ” ~ . e e . A Y 2 o . ”
Xa C d| n h cac S E U S *Hiéu rd cac ddi twgng (khu vyc/thiét bi/day chuyén) st dung nang lugng déng ké
: (SEUSs)
.7 , ? eXem xét va theo di hda don tién dién clia ban
G lam Sat (S u d u ng E n P I ) *Gidm sét viéc st dung hodc hiéu sudt cla cac SEUs
.- R s A \ eTap trung vao cac SEU.
KI em Soat Va n h an h eHiéu ré mot sé it cac théng s8 ¢ thé tao ra sy khac biét Ién d8i véi hiéu suat
oTir danh sach cac y twdng, hdy lap mot ké hoach hanh déng
*Bao gdbm Ai, Cai gi, Khi nao va tiét kiém dugc Bao nhiéu trong k& hoach hanh déng

Thuce hién hanh dong

*Gidm sat va xem xét lai cac cai tién cla du an sau khi ldp dat
*Xem xét lai hoat dong van hanh dé cé thém céc cai tién

Xem xét lai

B COMG THUGHG

Chuong trinh hom nay

Ngay 2 — Chuyén dé ky thuit

08:30 - 10:00 N&i hoi va néi dun nuwéc ndng
10:00-10:30 Giai lao

10:30 - 12:00 M4y nén khi va Hé théng bom
12:00 - 13:30 An trua

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

15:30-16:30 HVAC va danh gia quy trinh
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Muc tiéu Ngay 2

€  Hiu cic cdng nghé str dung ning lwong cdt 16i clia doanh nghiép DNNVV

Eb

B B @

Tim hiéu noi lang phi ndng lvgng cé thé xay ra va cach tiét kiém

C6 duoc ki nang giam sat hiéu suat bang cac chi sé KPI don gian

Ap dung cac bai hoc thong qua cac nghién ctru dién hinh thyc té

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 lvong Hang muc

Quan ly

Quan ly

Dinh nghia

Viéc quan Iy lién tuc
hiéu suat ning luvong
clia hé théng

Vi du vé théng gi6é

Céc chi s8 hiéu sudt ning
lvgng (EnPl), Cac chién dich
nang cao nhan thirc, dao tao
veé van hanh hiéu qua

Van hanh & Bdo tri

Viéc van hanh va bao
tri lién tuc thiét bi

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

Diéu khién

Viéc kiém soat duogc
&p dung cho thiét bj

L6 thong gié thu dong, Hé
théng tw dong hda, cong tac

Thiét bi

Quy trinh

Céc bo phan cau thanh
cla quy trinh

Cong nghé duoc chon, 16
théng gid, quat, van tiét luu,
duong 6ng gi6, 16 cap gié
tuoi, 16 thong gié trong
phong

Quy trinh

Phuong tién ma qua
do6 dich vu nang lvong
duoc cung cap

Théng gié tu nhién / Théng
gio co hoc

Dich vu nang lvong

K&t qua mong muédn
doi hoi phai tiéu thuy
nang lugng

Yéu cau vé khéng khi tuoi
trong khéng gian, diéu ap,
biéu d6 4p suat, v.v
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Chuwong trinh hom nay

Day 2 — Chuyén dé Ky thuat

8:30—10:00 N6i hoi va néi dun nudc néng
10:00-10:30 Giai lao
10:30 - 12:00 M4y nén khi va hé thong bom
12:00 - 13:30 An trua
13:30 - 15:00 Hé théng lanh va chiéu séng
15:00 - 15:30 Giai lao
15:30-16:30 HVAC va danh gia quy trinh

a8

B COMG THUGHG

Kién thirc co’ ban vé n6i ho'i/néi dun nwé'c néng: Cac loai noi
hoi/ndi dun

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

NOI HO'l CONG NGHIEP DOT THAN
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Kién thirc co’ ban vé néi hoi: Nhién liéu cho noéi hoi

e Cé nhiéu loai nhién liéu
khac nhau cho cdc cong
ty tuy thudc vao vi tri
dia ly

e CO thé dat duoc hiéu
qua va giam chi phi
théng qua viéc chuyén
ddi nhién liéu

«*a T
+ Global LP}
& '-Gateway- ,d._?w -
DO CONG THUOKG bt by

[ sty Y e neels it 0P G

Kién thirc co’ ban vé néi hoi: Hoi nwdc

* Theo truyén théng, hoi nudc dugc
st dung vi né cho phép dung duong
ong nho hon va khéng doi hoi phai
bom nhiéu

* Khi ndang lvgng con ré, day la mot
phuong tién gia nhiét hiéu qua vé
chi phi cho nhiéu quy trinh

* S dung hé thdng nudc ndng sé hiéu
qua hon déi vdi cac yéu cau nhiét do
thap hon <120°C.

10
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Ki€n thirc co’ ban vé néi dun nwéc ndng (NN): Nwéc néng

* Cb kha nang gia nhiét nudc l1én dén
~120°C.

* Hau hét cic néi dun nudc néng gia
nhiét nudc dén <90°C cho muc
dich sdn xuat va HVAC.

¢ Nudc ndng phai duwoc tudn hoan
quanh co s& bang bom.

11
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Tinh hiéu suat cta noi hoi

NHIEN LIEU

KHONG KHi

NUGC

No6i hoi

NUGC NGUNG

HOA CHAT

HO'I NUGC

* Hiéu suidt ndi hoi Ia
thudc do nang lugng tiéu
thu cda noéi hoi (tic la
nhién liéu) so v&i nang

R lwvong dugc tao ra bdi noi

hoi duwdi dang hoi nuwéc
hoac nwdc néng.

KHI THAI

XA DAY

Hoi nwée hodc Nudce dau ra (kWh)
Nhién liéu dau vao (kWh)

Hiéu suit ndi hoi =

12
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Tinh hiéu suat cha néi hoi
e MO0t nha mdy ché bién sita cé hai néi hoi st dung khi gas tu nhién lam nhién

liéu. Ho s&r dung 5.000.000 kWh khi gas hang nam va tao ra 4.000.000 kWh hoi
nwoc.

4.000.000 kWh
5.000.000 kWh

Hiéu suit Noi hoi =

Hiéu sudt Noi hoi = 80%

13
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Hé thong nhiét, nhin dién co hdi

14
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Cac van dé giy kém hiéu qua phé bién trong hé théng néi

hoi/n6i dun NN

15
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Céc co hdi cho hé théng néi hoi

oo ﬂ *S8 lwgng ndi hoi t6i wu
= *Thu hoi nhiét tir khi thai
Hoinuge ,_ii. win  *Kiém sodt TDS (Téng chat ran hoa tan)
| S " oThy hoi nhigt tir xa ddy

sommouse  * Hi€U chinh dau d6t & tinh chinh oxy
BO diéu khién cap
muc nuéc

Boctin y *Kiém sodt nudc cap cho néi hoi
s *Quan Iy cau cin ndi hoi

* Cai thién ty |1&é nwdc nguwng hoi vé

Luu lwgng ké
nhién ligu

'B B0 diéu khién
I : xa day 16 hoi

16
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e Cragaan linwn.

Cac co hdi cho hé thong néi ho'i

* S6 lvgng ndi hoi téi wu T

e Thu hoi nhiét tir khi thai — dam bao S e

néi hoi ngung tu ’ hot o ] Pl
« Hiéu chinh dau dét & tinh chinh oxy @ g
e Quan ly nudc cadp bd sung cho hé | R

théng & —l— '?N'h.ét
* Quan ly cau cdn noi hoi s L | enemae | s E’
* Kiém soat lwu lwgng hé théng phan

phdi , Trang thai 0

= T

17

@. * Global
'-Gateway-
B CONG THUONG et Wy

ey

Van hanh & b3o tri néi hoi

e Diéu quan trong 1a phai c6 mét ké hoach bao tri va thuc
hién kiém tra dinh ky cling nhu ghi lai cdc thdng s6 mot
cach thwong xuyén

e (Can thiét |ap cac quy trinh bao tri cho cac hoat déng bao
tri hang ngay, hang tuan, hang thang, hang quy va hang
nam

e Diéu nay s& ddm bao nodi hoi dugc van hanh an toan va
hiéu qua

e NO&i hoi can duoc ngirng hoat dong hang ndm dé kiém tra
toan dién bén trong va bén ngoai

* Viéc ki€m tra bay hoi can dugc thuc hién it nhat moéi ndm
mot 1an

18
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Vin hanh & bao tri néi hoi

e Cacvong kiém tra va ghi chép théng s& can bao gdbm viéc kiém tra:
* Chi s6 ap suat va nhiét do chinh xac
* S& luvgng ndi hoi dang chay [nhu cau nhiét so v&i tiém ndng nhiét]
* Hu hong 16p cach nhiét
* Rori
* Mrc oxy trong khi thai
* Chét ran hoa tan trong ndi hoi

* Ty lé nudc ngung hoi vé

Chéat lugng nudce cap

S8 lvgng bom dang chay va téc d6 VSD clia bom

19
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e Curngasn lnemn.

Giam sat hiéu suat hé thong néi hoi

+ NOi hoi can dugc gidm sat bang cac chi s6 hiéu suat niang lwgng [EnPI]

e Diéu quan trong |3 phai hiéu ca hiéu suat cda ndi hoi va liéu nhiét cé dang dugc sir dung mot
cach hiéu qua hay khéng

YRR
g

20
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Xac dinh cac yéu t6 str dung nang lwong ctia hé théng néi hoi

Nhién liéu tiéu thu va hoi nwéc san xuat hang tuan Nhién liéu tiéu thu va don vi SP san xuat hang tuan
Nhiénligutieu  __  Lugng hoi nuéc —  Nhignligutieu )

thy (kWh) duoc san xuét (kg) thy (kWh) Bon vi SP R
£ 700,000 | 1000000 5 £ 700000 20000000 §
= | so0000 3 2 18,000,000 S
< Y E < 600,000 : £
£ £00.000 800,000 X § / 16,000,000 9
2 500,000 700000 § 5 500000 14,000,000 ¢
k] 8 g 4 A=)
400,000 | so0000 & £ 400,000 12000000 <
£ | soo000 § H 10,000,000 3
£ 300,000 | 400000 2 £ 300,000 8,000,000 §
] s = g ’ »
2 200,000 | 300000 3 & 200,000 6000000 £
c | o c 1
< | 200000 ¢ & 4,000,000 3
£ 100,000 | 100000 3 £ 100000 2,000,000 5

13 5 7 9111315171921232527293133353739414345474951 135 7 9111315171921232527293133353739414345474951

Tuan Tuan

e Cdc bién s6 thuc day viéc st dung nhién liéu can dwoc phan tich

*  Diéu nay cd thé cho phép vira xem xét hiéu sudt nang lugng lién quan dén hoat dong cla co s&, vira
xem xét hiéu suat cua thiét bj
* Phan tich trén dit ra nhirng cau hai gi?

21
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Xem xét viéc san xuat ning lwgng & st dung ning lwgng bang hdi quy

Nhién liéu tiéu thu clia ndi hoi/dun va don vi SP san xuat nam 2023 Nhién liéu tiéu thu cia ndi hoi/dun va lwong hoi nwéc san xuat nadm
700,000 2023
600,000 600,000
z [d g
2 500,000 < 500,000
3 400,000 2 400,000
£ 300,000 ¥=0.0348x+ 18278 £ 300,000 y=0.7384x+ 11612
& RT=0.9777 2 R*=0.9784
2 200,000 Z 200,000
100,000 100,000
L] ")
5,000,000 10,000,000 15,000,000 20,000,000 . 200,000 400,000 600,000 800,000 1,000,000
San lwgng san xuét (don vi san pham) Lwong hoi nuéc dugc san xuét (kg)

¢ Chung ta c6 thé sir dung phan tich hoi quy dé xay dung mdt mé hinh dudng co s& cho viéc
str dung ndng lugng trong cac nodi hoi

e Chung ta s& xem xét cach phan tich nay cé thé duoc dp dung cho tat ca cic d6i twong st
dung nang lvgng I&n sau nay

22
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Thiét ké hé théng noi
hoi/n6i dun NN

Quan ly

Kiém soat

Quy trinh

Hang muc

Quan ly

Dinh nghia

Viéc quan Iy lién tuc hiéu
sudt nang lugng cua hé
théng

Thiét k& cé bao gom do ludng nhién liéu dau vao va nhiét lwong
dau ra khong, va dit liéu c6 dé dang tai xu6ng khéng?
T6i c6 thé xem hiéu sudt ndi hoi trén man hinh diéu khién khéng?

Van hanh & Bao
tri

Viéc van hanh va bdo tri lien
tuc thiét bi

Nhitng cong viéc bao tri ndo can duoc thuc hién dé duy tri hiéu
suat?
Nha cung cap c6 thé dé xuat cac hoat dong bao tri khéng?

Diéu khién Pieu khién @ng dung cho Chuing ta c6 thé 13p dat VSD dé t8i wu hda luu lwgng khong khi
thiét bj chay khong?
Chuing ta c6 thé I3p d&t VSD va bo diéu khién 3 yéu t6 trén bom
nuéc cap dé gidm thiéu viéc bom khéng?
C6 bo kiém soat TDS tu dong trén ndi hoi khong?
Thiét bj Céc bd phan cdu thanh cla NOoi hoi cé hiéu suat cao nhat ma téi cé thé mua I3 loai nao?
quy trinh Chung ta cé thé s dung bén ndi hoi nhé hon dé cai thién hiéu
suat thay vi dung hai ndi hoi Ién khéng?
Loai bom nao hiéu qua nhat ma t6i c6 thé mua?
Quy trinh Phuong tién ma qua dé dich T6i c6 thé sir dung nudc néng thay vi hoi nurée khong?

vu nang lugng dugc cung
cap

T6i c6 thé st dung nhiét thu hdi tir nha méy khéng?
Con vé bom nhiét thi sao?

Dich vu Nang
lwong

K&t qua mong muén doi hdi
phai tiéu thu ndng lugng

T6i cé thyc sy can nhiét khong?
T6i c6 can nhiét & nhiét d6 d6 khéng?

23

Vi du thuwec tién vé noi hoi

e Cong ty TNHH GreenBakes, mét nha may thyc phdm nho, phu thudc vao nuéc

néng dé san xuat va vé sinh. Noi hoi dung gas 12 nam tudi (500 kW) cla ho chay
18 gio mdi ngay nhung hién chi hoat dong véi hiéu suit 65-70%. Lugng gas st
dung da tang 15% trong nam nam, chi phi ngay cang tdng va thoi gian nglrng hoat

déng do cdu cin va cac bo phan cii ki 1am gidn doan san xuét.

e Congty phailya chon gitra cac phuong an:

* Tan trang lai n6i hién c6

* Thay thé bang mot thiét bi hiéu suat cao

» Ap dung mét hé thdng két hgp véi bom nhiét/ndng lwong mét troi

* Thu hoi nhiét thai tir 16 nuwdng va may nén khi

* Ban s& dé xuat ho tiép cin van dé nay tir géc dd hiéu quad nang lwong nhu thé

nao?

24
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Chuong trinh hom nay

Day 2 — Chuyén dé Ky thuat

08:30 - 10:00 N&i hoi va néi dun nuwéc ndng
10:00-10:30 Giai lao

10:30 — 12:00 Mdy nén khi va hé thong bom
12:00 - 13:30 An trua

13:30 - 15:00 Hé théng lanh va chiéu séng
15:00 — 15:30 Giai lao

15:30-16:30 HVAC va danh gia quy trinh

26
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May nén khi

Source: Atlas Copco
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Hé thong nén khi

Binh tich B loc May sy khi nén B loc khi nén

May nén khi

L
o

R PP Khi nén c6 PP, Khi nén khé cap

A Khi nén da PRy -

Kh?ng kI:l moi d6 dmcao - iam &m déen hé thong s
trwong dau vao Van xa nwéc 9 dung

ngwng

28



B CONG

3

i

™ o Cn

r * Global
6 . Gateway-
THUONG et Wy

-3

ot ncanle

ﬂ
i

e Curngasn lnewn.

{

(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
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Chi phi vong d&i cia may nén khi

75%
Chi phi Nang
lwong

10%
Bao tri
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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 Maéy séy khi nén B& loc khi nén

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

giam am g
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 bing 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
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Cac co hdi cho hé théng nén khi

Khéng khi méi
trwong dau vao

May nén khi

Khi néncé
dd 4m cao

)

Binh tich

Van xa nwéc ngwng

May say khi nén

Bo loc khi nén

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 dwgc chuyén
héa thanh nhiét. Viéc l3p dit mot
bd thu héi nhiét c6 thé thu
50-90% nang lwgng nhiét cé san

Vén téc khéng khi trong dwéng
8ng phan phdi chinh khéng nén
vuot qua 6 m/s

1 bar gidm &p suat gidp tiét
kiém dwoc 6-7% cong suat

Van t8c khdng khi trong céc
dudng 8ng nhanh phan phéi
khéng nén vugt qué 15 m/s

Viéc cdi thién hiéu sudt clia mot
théng khi nén nén bit dau

n ngu'dc trér lai dén khau tao
khi nén

Viéc ting 50% so v&i van tdc
khéng khi t6i da dwoc dé xust sé
lam ting miuc s dung nang
lwgng clia hé théng lén khoang
2%

Mot 16 ro 4mm trén dudng 8ng
phan phdi khi nén hoat dong
trong sudt ca ndm co6 thé giy tén
kém 4.010 € m&i ndm &i mot

khi nén dién hinh hoat
dong & 8 bar (v&i don gia dién
trung binh 13 0.20 €/kWh)

D3i véi cac khu vue cé thei gian
san xuat khac nhau, nén xem xét
viéc sir dung van céch ly khu vyrc

Ngudn SEAI: Hwdng dan Ky thuat vé Khi nén

C6 thé gidm 1% cong suat tiéu thu
ciia may nén khi tl
giam 4°C nhiét dd d:

Né&u mdt may nén khi bu tai (top-
up) duwgc huy dong 30-70% thoi
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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
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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

Quan ly

Quy trinh

Hang muc

Dinh nghia

Vi du vé May nén khi

Quanly Viéc quan ly lién tuc hiéu *  Thiét k& cé bao gdm do ludng dién ndng dau vao va lwgng khi tao ra
sudt nang lvong cla hé khong, va dit liéu c6 d& dang tai xudng khéng?
théng *  Dao tao vé hé thong khi nén da duoc thém vao yéu cau dao tao cho nhan
sy ndi bd chua?
Vén hanh & Bao Viéc van hanh va bdo tri | +  Téi ¢ thé khéa cac diém cai d3t dé ching khéng thé bj thay déi néu
tri lién tuc thiét bj khéng c6 thdm quyén khéng?
+  Chung ta c6 thé xdy dyng mét quy trinh van hanh tiéu chun (SOP) cho
viéc tit mdy, ngay |8 va cach ly ngoai gity lam viéc khong?
Diéu khién Viéc didu khién dwoc ap | ¢ C6thé I&p dit VSD (bién tan) dé t6i wu hoa hidu suat may nén khong?
dung cho thiét bi + Vi ching ta dang Idp dit ba may nén, bo diéu khién tuan tu s& mang lai
lgi ich vé hiéu suat nhu thé nao?
Thiét bi Céc bd phan cdu thanh * M4y nén nao cé hiéu sut t8t nhat dé dap (rng nhu cau téi thiéu va t8i da
clia quy trinh cla toi?
*  Mét binh tich khi 1&n hon cé gitip gidm tai dinh cho may nén khéng?
*  C6thé thu hoi nhiét thai cho hé théng |6 hoi khéng?
Quy trinh Phuong tién ma qua d6 | +  C6 thé sir dung canh khudy thay vi khi nén dé khudy trén khéng?
dich vu néng luwong | = COthé sir dung quat thdi/quat thuong thay vi khi nén dé lam mat khong?
duoc cung cap
Dich vu Néng K&t qua mong mudn doi Téi c6 thuc sy can khudy tron bé chira khéng?
lwgng héi phai tiéu thu ning T6i c6 thé lam mat san pham bang khong khi thuong thay vi khi nén

lwong

khong?
*  Taisao t6i can &p suat khi nén nay?
*  Chung ta cd thé giam ap suat xuéng murc thap hon khéng?
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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?
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e Curngasn linemn.

Hé th6ng bom * C6 nhiéu loai bom khac nhau
. * Loai bom phé bién nhat [a bom ly tAm

e LD B W

Bom canh

Bom ly tam

tiu chuin tron (bom vé Bom ly tam Bom banh - Bom than
sinh/thyc tw moi rang quay chia ngang
ANSI 2
pham)
-
-i- Iw ?ﬁ i e
L
Bom dinh Ilfqng Bom piston Bom khi nén Bom ap lwc Bom truc vit
/ bom cham van hanh cao
Bom chim Bom truc ditng Bom mang ap Bom dan déng Bom: ly t‘ém
Iwc cao tie nhiéu cap

Ngudn: Ki thuat Bom

39

nwéc nong

Hé thong bom
”:

—
4 ‘ :

== May nén khi - . , i

) May lam lanh nwéc Cong doan san xuat

Thap giai nhiét i i
<&
Puwéng cap
nwéce lanh

Bom tuan e Muc tiéu la lwu chuyén chat 1dng trong hé théng mét céch hiéu qua nhat c6 thé
hoan

e Cac hé théng bom khéng cé bd diéu khién s& chi van chuyén chat 1dng véi mot
t&c d6 lién tuc trong toan hé théng

*  Chung ta mudn t6i da hda hiéu qua bang cach giam sut ap, han ché lwu luvong va
cung cap dung lwgng chat 16ng d&n dung noi & dldng nhiét dd vao moi thoi diém
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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

a 2 Global
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Ly
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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%

42



& ciba @i

.
«Gateway
T8O Py TRl
80 00ua TG O NaegP LN WP 35

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

* Cut ndi (khuyu)

e Té (khdp néi chir T)
* Con thu

* Khdp néi gidn nd

* Clra nap vao bé

Boan dng khong lwu thong

J i

ﬁ:l

Nguwoi dung cubi

ill

Ngui dung cudi

Van mé khéng hoan toan

Ludng 2

——— _/ Van mé hoan toan

Du tha qua Van m&
khong hoan toan

Ludng 1

Ty 18 luu lugng
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Céc hé thong bom dién hinh tén tai cac co’

Hé thdng c6 dién ra viéc
tiét lwu déng ké

Hé thdng phuc vu nhiéu
muc dich sir dung khac
nhau, trong d6 ho dung
phu thiét 1ap céc yéu cau vé
ap suat

Hé théng c6 dong tuan
hoan dugc sir dung dé
diéu khién

Bo'm va/hodc van bi xam
thue khi

Hé théng 6 céc yéu cau
chirc ning da thay déi theo
thoi gian, nhwng may bom

thi chua.

Hé théng c6 bién dong Ién
vé lwu lwgng hodc ap suat

Bom, dong co hodc duong
6ng bi rung ddng manh
va/hodc 6n

Céc van dé vé dong co: Qua
khd, gidm hiéu suit do
quan lai, v.v.

Ne ? e LI
hoi cai thién
Hé théng nhiéu bom trong
d6 s6 lwgng bom van hanh

khong dugc diéu chlnh dé

thay déi

Bo'm c6 yéu cau bao tri cao
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e Euragasn linms.

Giam sat hiéu suat hé thong bom & déng co’

e Bom va dong co cé thé duoc bb tri rai

Luwu lwong ké

rac trong khap mot co s& Cong o dién
e Cac doéng co hodc bom rat I&n nén & 2
ne Lo neac = - .
duwoc do dém riéng lé —
Bom 200kW
e Cac nhédm bom ldn hon nén duoc do P
~ N N o i Po lwong tong dién ning trong khu vire nay va gidm sat dya trén san luwgn :
dém va nhu cau nang lugng duoc g one g trone e 4 ¢ i
giam sat dua trén cac yéu t6 thuc day e Bosnéng kreng krutiors {6 = |
nang lwvong da biét néu co thé ; |-‘£-"l' | = | %I §
i e 3 WE - Nauoiding cubi |
E | ﬂ I g Bom tuan hoan i
i - Nguoi ding cuéi :
: Bom tuan hoan I
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Van hanh & bao tri bom & ddng co’

* Diéu quan trong la phai c6 mot ké hoach bao tri va thyc hién
céc 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 gdbm viéc ghi lai
va kiém tra:

* Bo6i tron dung mrc.
* Xem xét rung dong 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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Thiét ké hé théng bom

Quan ly

Qué trinh

Hang muc

Quan ly

Dinh nghia

Viéc quan ly lién tuc
hiéu sudt ning
lugng clia hé théng

Céc cau héi vi du vé Hé théng Bom

« Cothé Iap dat cac canh bao chénh léch ap suat khong?
* D3 cé dong ho do dién va luu lwgng dugce dat & cac vj tri
chién Igc dé cho phép giam sét hé théng chua?

Van hanh & Bao
tri

Viéc van hanh va
bdo tri lién tuc thiét
bi

«  Ching ta c6 thé ap dat cac diém vé sinh bo trao ddi nhiét dé
gidm cdu cdn, vén s& lam tang yéu cau vé luu lwgng khong?

« Co thé 13p dat thiét bj phan tich rung dong trén tat ca cac
dong co 1én hon khong?

Piéu khién Viéc diéu khién | ¢ Chlng ta c6 thé can bang dong hé thong bang céch st dung
dugc ép dung cho céc van diéu khién doc 1ap véi dp suat khong?
thiét bj e Chung ta cé thé diéu khién cdc may bom dya trén chénh
léch &p suat khong?
Thiét bi Céc bo phan ciu | * Ching ta cé thé dit ra yéu cau vé cap hiéu suat dong co t6i
thanh cta quy trinh thiéu |a IE4 khong?
«  Loai bom cé phu hop véi nhiém vu va hoat déng gan diém
hiéu suét tét nhat [BEP] khéng? Vui ldng cho téi xem..
Quy trinh Phuong tién ma qua | ¢ Ching ta c6 thé sir dung phwong phéap bom tich trit thay vi
dé dich vy nang bom lién tuc khong?
lugng dugc cung | = Ching ta cé thé di doi thiét bj dé giam quéang duong di cia
cap duong 6ng khong?
Dich vu Ning K&t qua mong mudn | ¢ Chung ta cd thé st dung cac hé thdng cap liéu bang trong luc
lwgng doi hoi phai tiéu thy thay vi bom khéng?

nang luong

*  C6thé gidm luu lwong va cot ap trong hé thong khéng?
*  Viéc tuan hoan cé 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?
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Chuong trinh hom nay

Day 2 — Chuyén dé Ky thuat

08:30 - 10:00 N&i hoi va néi dun nuwéc ndng
10:00-10:30 Giai lao

10:30 - 12:00 M4y nén khi va hé thong bom
12:00 - 13:30 An trua

13:30 — 15:00 Hé théng lanh va chiéu séng
15:00 — 15:30 Giai lao

15:30-16:30 HVAC va danh gia quy trinh
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A ~ ” n ~n ?
So’ do nguyén ly hé théng lanh co’ ban
Ap sut gdm, nhidt 40 cia moi Binh ngung chit I chayén 1t dan
chat lanh giam xuéng : Iong e
Chét léng _V:\‘ d i (N | i

Van tiét
lwu

1 Hén hop léng - hoi

Mabi chat lanh hap thu nhiét va
chuyén thanh dang hoi. Sau
do, chu trinh lap lai.

Dan bay hoi

b

Hoi moi chat lanh dwoc nén

May nén (co khi)

1&n ap suat cao hon

Gi6 lanh
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Nhiét thai ra \
maéi trwdng I N N
. Buwong bao hoa
4 g @
Hoi z ST Ny
. = Viing 1éng Vd SN
Ngudn /
dién / N\
Te @ -
' ______________ Vung hoi
Nhiét d6 moi N Viing hoi 4m A
3t Ving &p May Pong trwong f | (hén hep long —
suét cao nén co 1 hoi) |||
Van tiét '/ i = Nhiét dé vung ! l\
lwu lam lanh ! \
Vanggp ol I e e e e e S e e e eSS
suuétthép 1 Te = } - \1 @
p —
ata Dan g ®© N
bay hoi / \
L — -
i Entropy
Nhiét hap thu vao Do chénh nhiét d6 =Tc - Te
(tai lanh)
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Hé théng lam lanh don gian

Duéng hdi nuéc néng

n)
FIFIEINT FINIEIET Van ngutd ! 3
pa— r— dung diéu | - —t. * -
khién theo == . 5 3 :
—_ = "hy' a5
z daura Quy trinh san
- - Q tr nh san N N
Fe Ty, " xuét 1 o “Y ' Quy trinh sén
——. ey e I I xuat 3
PR 2
May lam May lam - g
:fh"‘h ba:'?' lanh béng I I Buong cép nuwée lanh  ——————— Bom tuan hoan dwoc diéu
6ng khi khéng khi
¢ . Y [l 0/ khién dya trén chénh léch
- ap suét trong toan hé
Bom tudn
Bom VSD e

théng

Tuong tu nhu cac vi du vé ndi hoi va bom, chung ta muén cung cdp dung nhiét dé va lvu lwgng dén ddng noi
vao moi thai diém mét cach hiéu qua nhat cé thé

Chung ta can biét cac yéu cau vé nhiét do6 va lvu luvgng cla ngudi dung dé t6i wu hda hé théng
Nhiét d6 ma ching ta cé thé cung cip cho hé théng tir cdc mdy lam lanh (chiller) cang cao thi hiéu suat cang t6t
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Hé théng lam lanh don gidn

Chuing t6i muén tgi N . . .
da héa viéc st dung | R WA =k @ | R @8 =R =
dan ngwng tu dé : aanennss . asaaa
giam thiéu ap suéat
xa khi c6 thé

———————
i -t Chiing téi mudn téi
e e 2o e o e 0a héa nhijt 60 nue
lanh cap ra trong khi
AR LA T e e P vén dép L'rng yéu cau
tai lanh

e T6i da hda céng suat lam viéc cda dan ngwng (quat va cdnh tan nhiét) gitp giam lwong cdng can thiét cho may nén
e Viéc tadng nhiét do cla nwdc lanh cap cho phép ching ta tang diém cai dat 4p suat trong dan bay hoi
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Hiéu suat may lanh

Cong suat lanh dat dwoc
COP =

Cong sult tiéu thu

> Cong suat lanh & Cong suét tiéu thu phai dwoc biéu thi bang cing mot don vi.
COP khéng duoc biéu thi dwdi dang phan tram, va né thudng khéng nhé hon 1.

> DG6ivdi hau hét cac irng dung cong nghiép, COP c6 thé duoc dy kién trong khoang tir 2 dén 5 tly
thudc vao nhiét dé van hanh va dé chénh nhiét.

Y

A\

Do chénh nhiét duwgc dinh nghia la suw khac biét gilra nhiét d6 ngung tu va nhiét do bay hoi.
> Gidam thiéu d6 chénh nhiét nén 13 mot trong tdm chinh cla viéc kiém toan.
»  COP cang cao thi hiéu suét cla hé théng cang tét.
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Cac co hdi cho hé thong lam lanh

Chung ta nén tim kiém nhitng hang muc nao dé xac

dinh céc co hoi cai tién trong hé théng lanh...........
*  Gilr sach cac dan &ng cda dan bay hoi va dan
nguwng

e Tang ap suat bay hoi
e Giam 4p suit ngung tu
e T6i wu hoa chu trinh x3 da
*  Kiém soat hoat déng cua quat
e Giam thiéu viéec bom
* Tang cuong cach nhiét
*  Kiém soat hoat déng cla ctra kho lanh
* Ngan chan tich tu bang
e Xac dinh va kiém soat cac phu tai phu
VvV
C6 nhirng co hdi cai tién ndo trong hé théng lanh cla
ban?
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Van hanh kho lanh

*  Cra kho lanh cé thé chiém mét phan tai dang ké déi véi hé théng . e
lanh ctia kho mat va kho déng v
— Clra nén dugc dong bat ci khi nao cé thé. i 1
B4t ky hé théng nao duoc 13p dat dé dong clra déu phai duoc van h 1

hanh hiéu qua, nhdm gidm thiéu sy xdm nhap cta khoéng khi. -
»  Chiéu sang trong kho mat, kho déng va cac khéng gian duoc digu Sl V v
hoa khong khi la mét ngudn tai lanh. ¥ ' l l‘ |
- Tai chiéu sang nén duoc giam bang cach tat den bat cu khi : !
nao cé thé, hodc bang cach dam bao cac hé théng diéu khién
duoc thiét 1ap dé tit dén trong thoi gian lau nhét co thé.
+  Khong lam can tr& lusng khong khi ctia dan bay hoi.
—  Vidu nhu do san pham.
»  Giam thiéu cac ngudn nhiét trong kho lanh.
— Dén, xe nang, v.v.
+  Bdo céo khi c6 bang trén san va tuong caa kho.
— Diéu nay cho thay khdng khi chira day hoi 8m dang xam nhap
vao phong.
*  Khoéng gitr phong lanh hon mdc can thiét.
+  Diéu nay co thé doi héi cac bién phap kiém soat quan ly tét va thay
déi trong thyc hanh van hanh.

Lante
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Hé théng giam sat hiéu suat hé thong lam lanh

Nhigt do
hoi
] + Can co dd thiét bi do dém dé
gidm sat hiéu suat hé thong
85 lanh.
ong
hé do

Can c6 dong hd do dién trén

cac may lam lanh (chiller).

+ Céan c6 dong ho do nhiét trén
dau ra nhiét.

* Hiéu sudt cia may lam lanh,

tre la néng lwgng dau vao so

véi nang lugng dau ra, can

May
-t tam
| lanh 1

Cung cip
nhigt

Ddng hd
nwéc

1 N | ey
lam

lanh 2

MANG LUGNG MAY LAMLANH VS DO LAM LANH NGAY

Bdng . P
hé do onge 5 duoc gidm sat.
mae  %g e @ Roge *  Viéc st dung ndng lugng cla
v M~ O ;L . méy lam lanh ciing can duoc
; a0 o ® oo @ ® gidm sat, tirc la so sdnh viéc
el -6 R : st dung ning lwong cla may
0,000 S lam lanh v&i hoat dong cta co

s& hoac dit liéu thoi tiét.

Mgy arm e & nhide 0 B°C
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10 Co hdi hang dau cho hé théng lam lanh

Giam sat chénh léch nhiét Bidu chinh lai cac didm cai
Van hanh sé lwgng may lam do (Delta T) trén hé théng =

lanh u dé phu hop véi
biéu d6 phu tai lanh

Van cudi dwong 8ng dugc

céch ly hoic gi iéu va

van hai chiéu & cac ho st

dung va tat ca hd sir dung

cudi déu c6 kha ning kiém
soat nhiét do

nwéc lanh dé ddm bao dat
dwoc Delta T thiét ké va
giam thiéu viéc bom

Toan bo duwéng 6ng dworc
cach nhiét mgt cach hiéu
qua

Tang nhiét d§ nuwdc lanh
phén phdi va giam nhiét do
dan ngung

Dam bao khdng c6 tai nhiét
(HVAC) trén mdy lam lanh
quy trinh va nguoc lai

dat nhiét d6 trén hé thng
nwéc lanh dya trén nhu cau
lam mat

Xem xét lai cac van diéu
khién cia méy lam lanh két
ho'p véi hé théng suéi (hiéu

chinh véng I3p)

Lap dat bi€n tan (VSD) trén
hé théng phan phdi nwéc
lanh

Xem xét lai cac van suéi va
lam mét dé xac dinh chu
trinh chuyén déi nhanh

gitra hé théng suéi va lam

mat
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Van hanh & bao tri hé thong lam lanh

* Diéu quan trong la phai c6 mét ké hoach bao tri va thuc hién cac vong

kiém tra cling nhu ghi chép théng s6 mdt cdch thudng xuyén

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

kiém tra:

S8 lvgng may nén dang chay

S6 lwgng bom dang chay

Hé s6 hiéu suat clia hé théng [COP]

Tich tu bang

2

RO ri va tinh toan ven cla I&p cach nhiét

Ap suat hat va dp suat nén dé dam bao ching pht hop véi cac gid tri yéu cau

Hoat dong clia dan ngung dé& dam bao viéc tan nhiét dang duoc t8i da hda

Dan bay hoi va dan ngung xem cé bi cau can qua murc khong

B4t ky cAnh bao 4p suat hé théng nao cé thé chi bao rd ri méi chat lanh
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Hang muc

Thiét ké hé théng lam
lanh

Quan ly

Dinh nghia

Viéc quan ly lién tuc hiéu
suat ning luogng cla hé
théng

Céc cau hoéi vi dy vé Hé thdng lam lanh

D3 c6 dong hd do ning lvong duogc dit trén phan dién nang tiéu thu va
cong sudt nhiét dau ra clia hé théng chua?
D3 thiét 1ap cac canh bao dé thong bao vé céc van dé clia hé thong chua?

Van hanh & Bao
tri

Viéc van hanh va bdo tri
lién tuc thiét bj

Cac vong kiém tra va ghi chép thong sé can thiét dé van hanh va bao tri hé
théng d& duoc lap thanh tai liéu chua?

Chuing ta c6 thé 13p dat cac diém veé sinh bo trao d6i nhiét dé giam cau
c&n, von sé lam gidm hiéu sut truyén nhiét khong?

Diéu khién

Viéc diéu khién duoc ap
dung cho thiét bj

D3 4p dung bién phép kiém soét dp sudt dau néi chua?

D3 c6 du van va bo diéu khién duoc dit trén hé théng phan phdi dé ngan
chén luu luvgng qua mire chua?

Lam thé& nao dé ching ta dam bao rang Iuu lugng vong so cap ludn cao
hon lvu lugng vong thir cap?

Diéu khién

Thiét bj

Céc bd phan ciu thanh cla
quy trinh

Chuing ta c6 thé sir dung hé théng gidi nhiét bang nudc dé cai thién hiéu
sudt hé théng khong?

Chung ta c6 thé sir dung may lam lanh (chiller) cé gi d& tir dé gidm ma
sat dong co khong?

D3 chi dinh st dung may nén diéu khién bang VSD (bién tan) chua?

Qua trinh
Qua trinh

Phuong tién ma qua doé
dich vu néng lwgng duoc
cung cap

Chuing ta c6 thé thu hdi nhiét tir céc hé théng lanh thay vi thai ra khi
quyén khong?

Chuing ta c6 thé sir dung viéc thong gié van phong vao ban dém dé giam
tai vao ban ngay khong?

Chuing ta c6 thé sir dung céc bé da dé tich trit ning lugng gié ré vao ban
dém khong?

Dich vy Néng
lwong

Két qud mong mudn doi
hoi phai tiéu thu ning
lwong

Ching ta cé thé ting céc diém cai dit cha nudc lanh/hé théng lanh
khong?

Chuing ta cd thé loai bé bat ky phu tai nhiét nao khéi hé thong khong?
Chting ta c6 thé loai bd nhu cau Iam lanh bang cach van chuyén san pham
tryc ti€p dén khach hang nhanh hon khéng?
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Vi du thwc tién vé hé thong lam lanh

Coéng ty TNHH ChillChain, mét nha phan phdi thiwc phdm nhd, van hanh
hai phong lanh & nhiét d& +2°C. M6t cudc kiém todn cho thay cac may
nén dang hoat déng qua coéng suat véi ap suat hat thap va 4p suat nén
cao, tao ra d6 chénh nhiét (lift) quéd mdrc trong hé théng. Mdrc st dung
nang lvong da tang 18% so véi cung ky ndm ngodi. Bao cdo cling chi ra
rang thoi gian xa da phai kéo dai qua mirc dé ngén chén viéc tich tu bang,
va thinh thodng cé sy dao ddng nhiét dd ngoai nguwdng cho phép, anh
hwéng dén chat lvong.

Nhi*ng kiém tra ndo co s& nén thyc hién dé xac dinh van dé cé thé duoc
khéc phuc va dat duoc cac khoan tiét kiém?
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Kién thirc co’ ban vé chiéu sang

e Chiéu sang c6 thé 13 mdt ngudn I3ng phi ndng
lwgng dang ké tai Viét Nam
— Cac DNNVV trong linh vuc thuong mai
(van phong, ban |&, khach san) co thé st
dung 17% luong dién.
— Nganh san xuit cé thé sir dung 6% tong
lwvong dién.

Ban c6 biét chi€u sang chiém bao nhiéu phan
trong can bang niang lwgng cla doanh nghiép
ban khong?
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Cac don vij chiéu sang

* Bathudc do cua chiéu sang

* Watts (cong suat dién dau vao
cua thiét bi chiéu sang)

* Lumens (quang thong phat ra tw l

den)

M6t bdng dén huynh quang vdn phong tiéu chuin

co6 quang théng 2900 lumens.

* Do roi (luong anh sang thuc té
chi€u t&i mat phang lam viéc)

1Nén =1 Lumen

Pon vi d6 roi = 1 lumen/ft?

Khoing cach = 1ft

1
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Pén soi dot &
Compact huynh quang = -
Deén huynh quang 8ng dai %

DBen hoi thuy ngan
bén Metal halide
ben cao 4p Natri
ben ha ap Natri
Deén cam tng

bén LED

B O0NG THUOHG A ety S Omen natve P Lit 0P O
Loai ngudn sang Dai q(:’:r:gr:;’ﬁ“g Dai cong suit (W) | €Y s(:‘uﬁr;’e’:/év‘v;‘”ang Tudi tho (gid)

Dén huynh quang (Fluorescent):

—T12 10 000-10 500 25-140 50-80 8 00012 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
Deén huynh quang compact (CLF):

— Khéng c6 bé diéu khién tich hop 250-9 000 8-120 30-70 Téi da 15 000
— C6 bo diéu khién tich hop 100-1 500 5-30 20-50 5 000-15 000
Dén thay ngan cao ap (High

pressure mercury):
— MBF/HPL 2 000-58 500 60-1 040 33-57 8 000-10 000

Dén halide kim loai (Metal halide):

— Ong thach anh (quartz tube) 5 200-200 000 85-2 050 60-98 2 000-7 000
— Ong gbm (ceramic tube) 160026 000 20-250 65-97 6 000—10 000
Pén natri ap suét thap (Low
pressure sodium):
— SOX, SOX-E 1.800-32 000 26-200 70-180 15 000-20 000
Peén natri ap suat cao (High pressure
sodium):
— SON tiéu chuén 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 4044 6 000-9 000
Dén cam trng (Induction) 2 600-12 000 55-165 47-80 60 000+
Dén LED (LEDs) 20-220 1-5 30-100 15 000-60 000
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Ton that chiéu sang
 T6n that chuyén d6i dién nang thanh
anh sang
* Quang théng/don vi cdng sudt dau vao [Lumen/Watt]

e TOn that bo dén

* T6n thét trong bong dén DAu vao

* T6n that phong neng laeng

* (trudc khi anh séng chiéu t&i khu vire 1am viéc, vi du: b che khuét)
e Ton that tam nhin

* Cung cap thira anh sang

Hiru ich

Mét mét do st
dyng qué mirc

Tén thét
do qua

Tén thit
sang

do giam
kha nang
nhin théy
Tén Tén that

thét tai trong

Tén that thiét bi phéng

 T6n that chiéu sdng qua murc rmn e

séng

* Cung cap thira dé bl dap cho sy phan bd nh séng kém,

« T6n that do st dung qua murc
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Murc Lux khuyén nghi

Ngudn: Bach khoa toan thw vé an toan va sirc

khée nghé nghiép
Bai dau xe 15 — 20 lux
Hanh lang di lai 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

och type of octnty desribed wpons threa LUK veloes.
Genersl dumsingtion i low-toffc panes @ Gemees! luminetion ot werk indocrs [ Addtonel domineton ot
1ot where ool equirement ore simple enpcting viswel tesks
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Cac co hdi dién hinh cho hé théng chiéu sang

Céc bd diéu khién
théng minh nhu cam
bién chuyén déng va

cam bién quang

Lap ké hoach khéng
gian dé giam thiéu dién
tich s&r dung ngoai gi¢o
lam viéc

Hiéu rd yéu cau chiéu
sang cho khong gian

Gidm bdt dén & cac
khu virc @€ giam anh
sang du thira

St dung chiéu sdng cuc Tat dén khi khong can
bo thiét

So d6 chiéu sdng va
dao tao nang cao nhan
thirc

Lap dat cong tac &

Ll nhitng vi tri thuan tién

Lap d&t nhiéu mach
dién dé ho tro viec
bat/tat théng minh
trong cdc giai doan it
ngudi sir dung

M& rém va di doi d6
dac khoi ctra s6

Bao tri khu vuc, son lai
phong, gilt sach khong
gian lam viéc, v.v.
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Giam sat hiéu suat hé théng chiéu sang

e Viéc gidm sat hé théng chiéu sang cé thé kho khan vi cac mach chiéu sang
c6 thé dugc b tri rai rac trong khap co sé

e Céc tdoa nha mdi noi chiéu sang 1a mot déi twong sir dung ndng lwong Ion
nén xem xét viéc do dém céc mach chi€u sdng mot cach hiéu qua

e Truwdng hop khoéng thé giam sét rieng hé théng chiéu sang, cac déng hod do
nang lwong & cap do tda nha/tl phan phdi 13 phi hop

e Can thyc hién khdo sat chiéu sang hang nam dé xac dinh:
* Dén bat khi khéng can thiét
* Xem xét cac bo hen gio
* Padm bdo cdc cdm bién PIR (hdng ngoai thu ddng) va cdm bién dé roi (lux)

dang hoat dong

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

Hé théng chi€u sang can duwoc khao sat thuong xuyén dé dam bao
hoat déng hiéu qua néu nd la mdt ddi twgng st dung nhiéu ndng
Ilwong. S& hitu ich néu thyc hién khdo sit nay ca trong gid hoat dong
va ngoai gi& hoat dong binh thuwdng. Khao sat nay nén bao gom:

Xdc dinh bat ky dén nao dang bat khi khéng can thiét, vi du: dén

chi€u sdng bén ngoai bat ban ngay, dén bat trong cac khu vuc khéng
thudng xuyén lui téi

* Xac dinh bat ky khu virc ndo cé mirc d6 chiéu sadng qua cao/qua thap
—str dung may do do roi (lux meter)

» D3m bao cac bo digu khién chiéu sang van hoat ddng

+ Dam bao c6 san hudng dan van hanh hé théng chiéu sang cho nhan
vién, vi du: bién béo tai cho

Xac dinh bat ky khu vure ndo chua tin dung t6i da anh sdng ban ngay

Thiét ké hé théng chiéu
sang

Quan ly

Quy trinh

Hang muc

Quanly

Dinh nghia

Viéc quan ly lién tuc hiéu
suét nang lwong cltia hé
thong

75

C6 ké hoach dao tao/nang cao nhén thirc cho nhan vién khéng (vé dén
ban lam viéc, rém che, cac diéu khién tha cong)?

Thong s6 ky thuat mua sém da duoc thiét Iap cho céc thiét bj thay thé
trong tuong lai chura (Im/W t8i thi€u, bao hanh, muc tiéu L90)?

Van hanh & Bao
tri

Viéc van hanh va bdo tri
lién tuc thiét bj

D3 xac dinh chu ky vé sinh cho th&u kinh/bd phan quang chua?
C6 huwéng dan st dung don gian dé nguoi ding co thé hiéu cac bo dieu
khién khong?

Piéu khién

Viéc digu khién duoc dp
dung cho thiét bj

Cac mach va bo digu khién chiéu sang khac nhau da duoc thiét lap dua
trén cac muc dich str dung khéng gian khac nhau chua?

D3 bao gom cac bo dieu khién PIR (cdm bién chuyén dong) va dé roi (lux)
& nhitng noi thich hgp chua?

Céc bd hen gi&r da duwoc thiét Iap dua trén yéu cau cla tirng khu vuc chire
nang chua?

Thiét bi

Céc b phan ciu thanh cta
quy trinh

Céc bd dén duoc dé xuét cé hiéu sudt phat quang cao (Im/W) véi tudi tho
da duogc chirng minh khéng (vi du: L90/B10)?

Cac bo diéu khién (driver) c6 hiéu suat cao [Khong phai loai Cong suat Anh
sang Khong déil, cé thé diéu chinh do séng khong?

Quy trinh

Phuong tién ma qua dé
dich vu ndng lugng duogc
cung cap

Chung ta c6 thé sép x&p lai cac nhiém vu/noi lam viéc dén gan anh sang
ban ngay hoic cc bé mat sang hon khéng?

Chuing ta cé thé st dung mirc anh séang phong thap hon, két hop véi chiéu
sang cuc bo cu thé cho cong viéc chi tiét khong?

Dich vu Ndng
lwong

K&t qud mong mudn doi
héi phédi tiéu thu ning
lwgng

Chung ta cé thé gidm mirc d6 roi (lux) trong khéng gian va dam bao ching
phu hop véi tiéu chuén nganh khéng?

Chuing ta c thé sir dung énh sang tu nhién khong?

Lam thé nao dé ching ta ngan chén viéc nang gat dan dén viéc moi nguoi
phai dung rém dé che &nh sang?
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Bai tap vé chiéu sang

Mot phan xudng san xuat cé |3p dat 500 bd dén véi bodng metal halide 400W.

+ Tiém nang tiét kiem nang lwong thu dwoc tir viéc thay thé cac bd dén nay bang
b6 déen 150W la bao nhiéu?

* Gia dinh: 3.120 (12*5*52) gio hoat dong va don gia dién la 12c/kWh (0.12
€/kWh).

A.  Mdrc tiét kiém ndng lvgng cla dy an tinh bang kWh/n3am la bao nhiéu?

B. Thoi gian hoan von gian don cda du an |1a bao nhiéu néu chi phi dau tv la
330.000€?

C. Co s& thay d6i hoat dong san xuat va thoi gian san xuat bay gio la 6240
(24*5*52) gid/nam. Mrc tiét kiEm mai la bao nhiéu?
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Chuong trinh hom nay

Day 2 — Chuyén dé Ky thuat

08:30 - 10:00 N&i hoi va néi dun nuwéc ndng
10:00-10:30 Giai lao

10:30 - 12:00 M4y nén khi va hé thong bom
12:00 - 13:30 An trua

13:30 - 15:00 Hé théng lanh va chiéu séng
15:00 — 15:30 Giai lao

15:30 - 16:30 HVAC va danh gia quy trinh
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Kién thirc co’ ban vé HVAC

e Cac hé théng HVAC (Hé théng sudi, thdng gid va
diéu hoa khéng khi) bao gbm mét loat cac thiét
bi nhu hé théng xi& ly khéng khi (AHU) va céc
thiét bj swdi, [am mat va kiém soat do am lién
quan

e Cac yéu cau vé xir ly khong khi sé& khac biét rat
nhiéu tuy thudc vao:

e Vitridialy

* Yéu cau kiém soéat chat lvgng
* Chirc ndng cta khéng gian

* Qudc tich clia cong nhan

e Céc hé théng c6 thé rat phirc tap véi nhidu bo
phan chuyén déng can duoc bdo tri thudng
Xuyén.
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So’ d6 bo tri vi du cho thiét bj xtr ly khéng khi (AHU)

Can do: Nhiét d6 va d6 am
twong déi cua khong khi Aivra .
5 . R Quat hoi khéng khi -
khong khi ngoai troi didu khién tég: d6
bién tan (%)

1 QD u

Cira
gio trén
I Dan s Dan D
haidiad lanh chinh
7 5 | -
uels @il © E
Ctra gi6 Quat cép cs
twoi bién tan (%)
- ~ ™ )
Nuée Nuée Nuse
néng lanh néng D6 &m
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Cac van dé gy kém hiéu qua trong hé théng HVAC

Can do: Nhigt do va Do am
twong doi cia khéng khi

Dau do nhiét do6 & dd dm khéng cé hodc
Quat héi khéng khi —

khéng khi ngoai tri didu khién toc a5 khong duoc hiéu chuén

cia - . »  Trong tam chinh 1a cung cap diéu kién khong
i6 hoi | - - y . ~ N ~ N N
¥ 44 5 ; ] gian mong mudn thay vi cung cap diéu kién

d6 mot cach hiéu qua
e Cac dan trao d6i nhiét sudi &m hodc ldm mat

Cura
giotron “":_‘ - [_' ““[__'l hoat dong dong thoi dan dén viéc cac dan nay
binswsi  on  Din i i i phai bl trir lan nhau
N 7 P +  Cac diém cai dat khu vic chit ché hon nhiéu
$|$‘$@ <u' ‘ ' ' 5o v&i yéu cau
o auncincs + Cac van diéu tiét gi6 bi ket hodc c6 dinh dan
~ - ¥, = chgii Ky higu dén khong thé t6i da hoda viéc lam mat ty
=3 tpen o A o cam ohaio N o LR . A R

l B i nhién hodc kiém soat dé6 am
e T . RN e Hiéu biét kém vé cac chién lvoc va muc dich

- thiét k& clia 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 cho hé théng HVAC

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

Thay thé quat ly tdm
bang quat EC (dong co
dién tr) c6 VSD (bién

tan) va gidm thiéu lvu
luvgng

Thém bo diéu khién
theo nhu cau (demand
controls) cho khéng
gian dya trén s6 ngudi,
co,

T6i da hda thu hdi nhiét

va lam mat ty nhién
théng qua cac bo diéu
khién van gié (damper)

Tat hé thong xtr ly
khong khi (AHU) khi
khong can thiét

Theo d&i va loai bo céc
trudng hop sudi am va
lam mat déng thoi

Gilr b loc va dan trao
ddi nhiét sach sé va &
tinh trang t6t

Pam bao céc dan trao
dé8i nhiét sir dung van 2
ngd & nhi*rng noi cé thé

Slra chita bat ky ro ri
nao trong AHU va 6ng
gié, stra chita/bd sung

I&p cach nhiét

Lap dat nhieu mach
dién dé hd trg viéc
bat/tat thdng minh
trong cac giai doan it
nguoi str dung

Thuec hién céc chién
lvgc theo mua
[He/Pbéng] [Mua/Khé]

S dung bom nhiét dé
cung cap sudi am va
lam mat
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Giam sat hiéu suat HVAC

* Tai HVAC, tirc la tai quat, nhin chung kha tinh

« O nhitng noi tai thay d6i dua trén s6 luvgng ngudi st dung,
s6 lugng su kién hodc hoat ddng san xuat, nhu ciu nang
lvong can duoc gidm sat bang cac chi s6 hiéu suat ning
lvgng (EnPl)

« O nhitng noi thiét bi HVAC phan tan khip co s& va kho do
lwdng, nhu cau ndng lugng cé thé duoc gidam sat & cap do
tda nha hodc td phan phéi

e Can kiém tra hoat ddng HVAC thudng xuyén néu khdng cé
hé théng do dém
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Van hanh & bao tri HVAC

e (Can cai dit canh bdo HVAC trén hé thdng BMS (Hé théng Quan ly Toa nha) dé xéc dinh cac
van dé
e Can thyc hién kiém tra HVAC thudng xuyén dé dam bao hé théng hoat déng hiéu qua. Céc
kiém tra nay bao gom:
. Dam bao cac van gié (dampers), dan trao déi nhiét (coils) va quat dang hoat déng nhu
mong doi
*  Dam bdo biéu dd nhiét do (temperature profile) qua cac AHU (Thiét bi x{r ly khéng khi)
I3 hop Iy
*  Dam bdo cac bd loc va dan trao déi nhiét sach s&
«  Kiém tra xem céc diém cai dit (setpoints) cé bj thay d6i khéng
*  Kiém tra xem bom hodc quat cé bi dit & ché d6 thi cong (Manual) khong
e Pam bao cac hé théng thu héi nhiét dang hoat dong
*  Dam bdo cic hop VAV (Luu lwong gié thay d6i) va bo gia nhiét lai (reheats) dang hoat
dong chinh xac
*  Dam bdo cac chién lugc theo mua da duoc kich hoat theo yéu cau

*  Dam bo cac b diéu khién theo nhu cau (demand controls) dang hoat dong
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Thiét ké hé théng HVAC

Hang muc

Dinh nghia

Quan ly

Viéc quan Iy lién tuc
hiéu sudt ning lwong

clia hé thong

Chién lugc kiém soat da dugc ghi lai rd rang dé ching ta cé thé
st dung lam tai liéu tham khao trong tuong lai chua?

Chung ta cd thé trién khai chan doan thoi gian thuc dé cho phép
tw dong xac dinh céc diém kém hiéu qua khéng?

Van hanh &
Bdo tri lién tuc thiét bj

Quan ly

Viéc van hanh va bao tri

Viéc thay thé bd loc va thuc hién céc cdng viéc bao tri hiéu suat
clia AHU c6 dé dang tiép can khong?

D3 |ap dat di cam bién dé cho phép gidm sét hiéu suat chua, vi
du: chénh dp bo loc, nhiét d6 trung gian?

Diéu khién
dung cho thiét bj

Diéu khién

Viéc kiém soat duoc 4p

D3 ldp dat cac hop VAV (Luu lugng gid thay ddi) dé cho phép
gidm téc do quat khi nhu cau gidm chua?

C6 thé sir dung bod dieu khién CO2 dé gidm nhu cau khéng khi
tuoi khong?

cta quy trinh

Thiét bj Céc bd phan ciu thanh

Hé théng thu hoi nhiét AHU hiéu qua nhat ma ching ta cé thé cé
lagi?
Quat EC (Péng co dién t&r) dd duoc chi dinh chua?

Quy trinh

duwoc cung cap

Quy trinh Phuong tién ma qua dé
dich vu ndng luong

Chuing ta cé thé théng gié cho khéng gian mét cach tu nhién,
khéng can bat ky phuong tién co hoc nao khong?

Ching ta c6 thé t6i da hoa viéc lam mét/tao 4m ty nhién bang
céch st dung van gié (dampers) va céc chién lvgc ban dém
khong?

Dich vu Nang

lwgng

K&t quad mong mudn doi
lwgng héi phai tiéu thu nang

Chung ta c6 thuc sy can thong gié cho khong gian khong? Diéu gi
gay ra nhu cau thong gi6?

Chung ta c6 thé hit nhiét thay vi lam mét khéng gian khong?
Chung ta cé thuc sy can hit am khong? Ngudn am & dau? C6 thé
loai bo ngudn am d6 khong?
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Vi du thuc tién vé Hé thong HVAC

Céng ty TNHH AirWorks van hanh mét co s& rong 3.500 m? bao gdbm vin phong
va khu I3p rap nhe. Toa nha dwoc phuc vu bdi hai thiét bi xir ly khong khi (AHU)
dat trén mai véi cac hop VAV (Luu lwong gidé thay d6i), mdt may 1am lanh giai
nhiét bang khong khi (air-cooled chiller) cong suat 250kW va mét noi hoi
ngung tu (condensing boiler) cdng suat 150kW. Héa don nang luvgng d3 ting
20% so véi cung ky ndm trudc, trong khi ngudi st dung phan nan vé cac diém
néng/lanh. Mét cudc kiém toan ndng lugng phat hién ra lich trinh hoat déng
24/7, lvong khéng khi bén ngoai cap vao gip déi yéu cau thiét k&, diém cai dit
nhiét d6 gié cap thap va c6 dinh, tdc d6 quat khdng d6i va bd loc ban. Hé
théng HVAC hién chiém 30% t6ng lwvong dién cla co so.

Doi ngli nén ap dung phuong phap nao dé gidm nhu cau ndng luong lién quan
dén cac hé théng HVAC nay?
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Kién thirc co’ ban vé thiét bi san xuat

» Cac hé thong san xuat rat khac nhau gitta
cac linh vuc

« Trong mdi t6 chirc déu cé cac chuyén gia
c6 thé gidp thiét bj van hanh hiéu qua

+ Cong viéc cla ching ta 13 hd tro ho hiéu
rd viéc sir dung nang lwgng trong cac quy
trinh nay dé ho c6é thé phéat trién cac y
tuwdng
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Kién thirc co’ ban vé thiét bi san xuat
* Né&u chung ta phan tach hau hét cac quy trinh thanh cac déi twgng st dung nang luong
c6t 18i, chung ta cé thé thay diém chung gitra cac thiét bj sir dung nang lwong:

g
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Xay dwng danh muc tai san

Xay dwng danh muc tai san gitp hiéu rd cac d6i twong st dung ndng lugng va dac diém cla co so.

Céng

Muc dich suft S6 ngY moi
nhan nam
W

1Bom nudc gidi nhiét #1

2Bom nudc giai nhist #2
3Bom chuyén Quy trinh
4Bom dau

Bom thu hdi nhiét quy
Strinh
6
7
8
9

Téng

Téng tiéu thu dién

20

4.200

4.200

250

8.400

8.400

Téc d6 VSD TB

cong | .. s o
R Cong sut hang | Phuwong phép digu " L " ..
9 k q X 9% téng ?
(100% néu c6 dinh) % tai nhan r;:;hu; nm (kWh) Khién % tong| Céc wdc tinh dugc thue hién nhu thé nao SEU

Chénh léch 4p sudt giira
duong cip va duong

05 0,9 45 18900 hoi ctia hé thdng 2%
Chénh léch &p suat gitta
duong cdp va duong

1 09 18 75.600 hdi cdia hé théng 8%
1 0,9 90  22.500 Bat/tit 2%
1 0,9 0,9 7.560 Bat/tét 1%
Téc do khong d6i
1 09 576 48384 Bat/Tat 5%
172.944
1.000.000  kWh méinim

Poc dong ho gior chay, udc tinh tdc do, woc tinh % cong suat

nhan Lam lanh

Boc ddng hd gidr chay, uéc tinh téc do, wéc tinh % cong sust

nhén Lam lanh
Poc dong ho gio' chay, udc tinh tdc do, woc tinh % cong suat
nhan Quy trinh

xem xét nhat ky van hanh, uéc tinh téc d6, wéc tinh % cong
sudt nhan

rXem xét dir liéu BEMS, cac hang muc khac duoc woc tinh
data, other items estimated

Nha 15 hoi

Quy trinh
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e Curngasn lnemn.

Cac co hdi cho thiét bi san xuat

Cac co hdi nay phd bién cho nhiéu hé théng, bao gom:

* Xem xét lai dich vu ndng lwgng & cap d6 san xuat

* Thao ludn vé&i bd phan chat lvong vé sy can thiét cda céc diém cai dat cirng
* T6i wu hda thu hoéi nhiét

* Tat thiét bi khi khdng can thiét

* B3o tri thiét bj mét cach hiéu qua

* T6i da hda thai gian chay, nang suat va giam I3ng phi sdn pham
* S&r dung bién tan (VSD)
* Cach nhiét

*\/v..
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Truyén nhiét trong quy trinh

Viéc gia nhiét sdn pham, nuwéc, khong khi,
v.v. chiém mét ty & ndng luvgng rat Ién trong

Nwéc néng nhiéu doanh nghiép
75C O == N\ ;&c cam e Diéu quan trong la phai thu hdi nang luong
_ —— [ == & nhitng noi c6 thé va t6i uu héa cac dong
Lwu lwgng dong: === Nwo&c cam Lwu lwgng dong: ning lwong

40 iugiay 5C N6 i=m 4,3 litgiay ) 2 N < foa
Nwoc nong e Trong kich ban thanh trung nudc trai cay
S N =z h A s 1 !
el nay, san pham duoc gia nhiét va lam mat

Nang lwgng = Khéi lweng [kg] x Nhiét dung riéng [kJ/kg°C] % (Ta=Tiac) trong cac quy trinh riéng biét. Néu quy trinh

Néing lwong = 4.3kgls x 3.89kJ/kg°C x (70°C - 20°C) chay trong 7.000 gi& moi ndm:

836kW cho qua trinh gia nhiét

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

Nuéc Lanh
woe Lan dun) * 0,08 USD/kWh = 520.177 USD

e — — NU’UC cam
=!‘G
= Lwu lwgng dong:

Lwu lwgng dong:

20 lit/giay ' B wédc cam 4,3 lit/giay ° am mat = . 10 .« IViay lam
) — N L3 At = ((1087kW * 7.000 gi®) / 4 COP. May |3
Nuéc Lanh  —= e lanh) * 0,15 USD/kWh = 285.337 USD
15°C I —
Nang lwong = Khéi lwgng [kg] x Nhiét dung riéng [kJ/Kg°C] % (Tra=Tuao) -
Nang Iwong = 20kg/s x 4.182 kJ/kg°C x (15°C - 2°C) *  Tong chi phi van hanh quy trinh = 805.514 USD

1087kW cho qua trinh lam mat

93

8 CHis Pt T
N O T, oo e G000 e L 40P 200

S, S
@ gomm @

Truyén nhiét trong quy trinh

*  Gianhiét = ((418kW * 7.000 gio) / 90% Hiéu suat

R pesemee tosem e Lanh: 67 ndi dun) * 0,08 USD/kWh = 260.088 USD
i — — l-:u ong + Lam mt = (334kW * 7.000 i) /4 COP. My lam
ng: ong: * =87.
litigiay  — a=-; F litigiay lanh) * 0,15 USD/kWh = 87.675 USD
ﬂ p Ca s R
: o ) § *  Téng chi phi van hanh quy trinh = 347.763 USD
Nwéc néng: 70°C Nurbe cam vao: 65°C  san pham chua San pham da Nuéc Lanh: 2°C
tigt tring vao tigt mma vao L
2°C ) wu lwong «  Tiét kiém = 457.751 USD
dong: 4,3

lit/giay

e Chung ta c6 thé sir dung cac bo trao déi nhiét bd sung dé thu hoéi nhiét t&r san pham sang san
pham hodc tir dong khi sang dong khi

e Diéu nay lam gidm nhu cau nang lvong déi vai may lam lanh va ndi hoi
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Giam sat hiéu suat thiét bi san xuat

100,000

i

Dién nang [kWh]
BEE
BEE

E¥
g8

100,000

Bién nang [kWh]
£
g

Dién nang tiéu thy va don vi SP san xuat theo tudn Nam

—  Luongdiénhangtudn = Sénlugng

20,000,000
1A.000200
1600000
14,000,001
1apocgo; 2

| 0000w S
LU
5000000
4,000,000
000,000

IS TP UNAB T UNHADNBE N DRI BY LA STHN
Tuan

M&i quan hé gitra dién nang tiéu thu va san lwgng san xuat

¥ = 0.0472x+ 3753
R* = 0.9714

10,000, D00
San luong

15,000,000 20,000,000

Trong hau hét cdc nha may, nhu cu ndng lugng sé& duoc
thic ddy boi mot thuwdc do nao d6 vé san luong san
xuat

Thudc do nay co thé 13 kilogam, tan, s& don vi san xuat,
hodc cac bién thé cla co ciu san pham

Can phai phan tich dé xac dinh cac yéu t8 thic ddy ning
lwvong phu hop nhat va dit liéu ndng lvong nén dugc
chuan hoa dya trén cac gia tri nay.
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Giam sat hiéu suat thiét bi san xuat

Do san sang

OEE

723
&)

& ®

Hiéu suat

Chat lvong

+ Hiéu sudt thiét bi tdng thé (OEE) la mot
thwéc do chinh vé hiéu sult san xuit

*  N&u ching ta c6 thé t6i da héa OEE, hiéu
suit nang lwgng sé dwoc cai thién

Thoi gian chay thuc té
Thoi gian chay trén ké hoach

D6 sdn sang =

T6c dd chay thuc té

Hiéu sult = ——— o
i Toc do chay thiét ké

. S8 san pham tdt dwoc san xuit
Chat lvong =

T8O Py TRl
e nnle L i s

TS CwUC Pt TRl
L T
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T8O Py TRl

B CONG THUOKG.

Vin hanh & bao tri thiét bi san xuat

e Cac yéu cau van hanh va bdo tri s& duoc
diéu chinh riéng cho tirng quy trinh

* Diéu quan trong 1a cac phuwong phap duy tri
hiéu sudt nang lwong phai duoc dua vao
quy trinh va ké hoach bdo tri

¢ Tham kh3o y ki€n nha cung cap vé cic hoat
dong bao tri gitp ngan chan sy suy giam
hiéu suat ning lwong
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Vi du thuc tién vé thiét bj san xuat

Cong ty FruitFresh van hanh quy trinh thanh trung, lam lanh nhanh,
CIP (V& sinh tai chd) va déng chai trong hai ca 10 gio, sdu ngay/tuan.
Mtrc st dung hang nam: 2,6 GWh dién va 1,1 GWh gas.

Biéu d6 phu tai cho thay mirc phu tai dién dinh vao ngay thuong l1a
620 kW v6i phu tai nén qua dém la 310 kW.

Céc ndi hoi/dun ludn dugc gitt ndng vi doi bao tri cho biét rang ho
gap su c6 khi bat lai néu ching bj tat.

1. Ban nghi nha may nay ton tai nhitng co hoi (cai thién) nao?

2. Ban can thu thap théng tin gi dé chirng minh cac gid thuyét cla
minh?

Ban c6 thé wdc tinh mot s& khoan tiét kiem ban dau cé thé dat duoc
khong?

Chiéusang Khac
5,2% 3,1%

Gia nhiét
36,5%
Khi nén
10,4%

Lam lanh
15,6%

Bom 20,8%
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Cac buwédrc tiép theo: Xay dwng danh muc co hdi

e Xay dwng mot danh muc tat cd cic y twdng tiém ndng

 Lwa chon cac hang muc dé trién khai

 Lap k& hoach va quan ly viéc trién khai

cin 4| Cong sult cé mdi quan he
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Céc buwdrc tiép theo: Thiét 1ap muc tiéu & chi tiéu hang nam

e Xay dwng va truyén dat cdc muc tiéu va chi tiéu ndng luong

* Pam bao céc khodn tiét kiém dy an vuot muc tiéu, dé phong truong hop mot sé du an
khong dat két qua

* Giao trach nhiém thyc hién k& hoach

Cai thién hiéu suat
néng luvgng it nhat

20%
2030

Vao

nam

Cai thién hiéu
suat nang luong
it nhat 5% vao
nam 2026

T6i wu hoa hé théng quan ly tda nha dé cac hé
théng HVAC hoat dong nhu mong doi

Thuc hién khao sat ro ri trén hé théng khi nén
va slra chira cac diém ro ri

Trién khai céc chi s6 hiéu sudt nang lugng cho
cac ddi twong st dung ndng lugng I&n va gidm
sat chiing hang tuan

2%

3%

Cai thién hiéu suat dw kién

2%
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Cac cong thirc tinh toan tiét kiém nang lwong
Nang lwong = Cong sudt = Thoi gian

P = V3 xV x I x Cos® (trong dé V=Pién dp, I = Dong dién, Cos® = Hé s6 cong suat)

P
" Hiéu sudt dong co

ra

vao

Y = mx + C trong dé m = Dé déc cia dwong thing, x = Bién siv dung nang hrong, C = hang sé/phu tii nén.

Q = mCp(T,—T,) trong do Q = Nang lwong [k]], m = khéi liong [kg], Cp = Nhiét dung riéng [k /kg°C],
T2-T1 = d¢ tang hodc gidm nhiét do trong hé thong [°C].

Ban thudng st dung nhitng cdng thirc nao khac?
Hay liét ké chung trén bang
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ac tai liéu tham khao
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TUYEN BO MIEN TRU

Tai liéu nay duwoc bién soan trong khuén khé Dw an “Day manh
hoat déng tiét kiém nang luong trong cac doanh nghiép céng
nghiép 1én théng qua hé thdng quan Iy nang lwvong va toi wu hoa
hé théng va thuc hanh tiét kiém nang luong trong cac doanh
nghiép vira va nhé tai Viét Nam” (Du an IEEF’} do Lién minh chau
Au (EV) tai tre, Bo Cong Thucng (Bé CT) quan Iy va Té chirc Phat
trién cong nghiép Lién hop quéc (UNIDO) thuc hign. N&i dung tai
liéu hoan toan thuéc trach nhiém clia Dy an va khéng nhat thiét
phan anh quan diém ctia bat ky ca nhan hay té chirc nao.
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Cac ban c6 cau hoi?

7

Hen gap lai vao ngay mai!
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Diy manh hogt ding TKNL trong cac DN céng nghip Iém théng qua hi thng quan Iy *

NL v ti wu héa hé thing va thire hanh TKNL trong cic DNVVN tai Vigt Nam”® (IEEP) o Gateway . 16 CHUC PHAT TRIEN
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Dao tao Gidng vién vé Hiéu qua nang lwong
cho Doanh nghiép nhé va vira (DNNVV)

Chuong trinh Dao tao quéc té cia UNIDO vé Hiéu qua nang lugng va
Hé théng quan ly ndng luvgng (EnMS)

Ngay 3

Trinh bay bai: Richard Morrison, Colin Donohue
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18 o il v T
9 cona T e comvmey i v

Thong tin chung
* Lbi thoat hiém
* Nha vé sinh
* Pién thoai di déng
* Gio giai lao
* An trua
* Vui Idbng han ché va chi st

dung email trong th&i gian
nghi giai lao
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e Earipaan inen.

On lai ngay 1:
Chuwong trinh sau budc vé hiéu qua nang lwong cho DNNVV

eXem xét tinh hinh quan Iy ndng lwgng hién tai

*Cam két danh thai gian va kinh phi dé thuc hién céc cai tién

*Hiéu r& héa don tién dién va xem xét biéu d6 st dung

Xé C d| n h Cé C S E U S *Hiéu rd c4c d6i tugng (khu vyc/thiét bi/day chuyén) sir dung nang lugng dang ké
. (SEUs)

eXem xét va theo d&i héa don tién dién cla ban

Giam sat (s&r dung EnPl)

*Giam sat viéc sir dung hodc hiéu suat clia cdc SEUs

*Tap trung vao cac SEUs
eHiéu rd mot s6 it cac thong s c6 thé tao ra su khac biét Ién d6i voi hiéu suat

Kiém soat van hanh

oTir danh séch cac y tuwdng, hay |ap mot ké hoach hanh déng
*Bao gbém Ali, Cai gi, Khi nao va tiét kiem duogc bao nhiéu trong k& hoach hanh déng

Thyc hién hanh dong

Xem xét lai

*Giam sat va xem xét lai cac cai tién ctia dv an sau khi lap dat
eXem xét lai hoat ddng van hanh dé cé thém céc cai tién

C Pe M. h . *Tap trung xt ly nudc théng qua: Mirc TDS, Thu hdi nudc ngung
a C n 0 I dl  Tap trung vao thiét bi théng qua bao 6n, hiéu sudt chay, thu héi nhiét, v,v.

7 s s s *Tap trung mdy tao khi thdng qua: nhiét d6 phong, loai bé d6 dm, gidm ap suét,
Ca cm ay nen kh | Tap trung phan phdi théng qua: gidm tén that dp suat, gidm ro ri, st dung hop Iy, v.v.

H N h n b *Cai tién hé théng bom théng qua: diéu chinh kich thuwdc phu hop, loai bo tiét lwu, gidm tiéng 6n
e_ t O n g dm *Cai tién hé théng bom théng qua: Delta P, Delta T, hién tuwgng xam thuc, diéu khién VSD, v.v.

3 2 Thiét bj 1am lanh théng qua: kiém soat &p sudt dau ra, vé sinh binh ngung, cach nhiét
H e t h 0 ng | a n h eHé théng phan phdi théng qua: Delta T, gidm thi€u sy chénh nhiét dé, cach nhiét, diéu khién
van, v.v.
C h - A 7 *B4t dén & nhitng noi khdng cé nguoi &, chiéu sang qua mirc, thay thé dén bang deén LED
ieu San g *Chuyén déi vi tri, st dung té bao quang dién va cdm bién chuyén dong, quy trinh tét dén

eHiéu biét vé cac yéu cau, kiém soat nhu cau nhw nhiét d6, d6 4m va CO2
eThay thé& quat EC, b6 loc Delta P thap, vé sinh cudn day, hé théng swdi va lam mat van, v.v.
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Chuwong trinh hom nay

Ngay 3 — Ky nang Pao tao

8:30-10:00 Cac ky thuat dao tao hiéu qua
10:00-10:30 Giai lao
10:30-12:00 Cac ki thuat dao tao hiéu qua
12:00 — 13:30 An trua
13:30 — 15:00 (C::cchs;ri:;é;é%éo tao khéng cé trong ké hoach va phong
15:00 - 15:30 Giai lao
15:30-16:30 Phuong an kinh doanh va nghién ctru dién hinh
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Muc dich cta budi hoc nay:

Thiét k&, trién khai va danh gid hoat déng dao tao ddng nhd
Thuc hanh tryc ti€p: giang day vi mé (micro-teaching), cong cu

ho trg cong viéc, huan luyén

Xem xét cac ky thuat hoc tap khac nhau
Hiéu ndi dung tir gdc nhin cda ngudi hoc




Loi ich cho toi la gi?

* Ban c6 dang giai thich ndi dung mét cach
hiéu qua khéng?

* 91% hoc vién noi rang giang vién thiéu kj
nang giao tiép tot

. Ngu’dl giao tlep tot 1a ngu‘dl truyen dat ro
rang va thuyet phuc, c6 kha nang thuyet
phuc hoc vién rang thong tin duoc truyen
dat 13 t6t cho ho va s& gitup ho lam t6t
cong viéc cta minh hon (khéng phai dé
dang hon)

* Théng diép phai tao dwoc sy dong cam véi
hoc vién

e Truyén dat thong diép cang don gidn cang
t6t

WHAT’S IN IT
FOR ME?
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& '-Gateway!
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Nhén thirc vé quan ly thay doi

Thay d6i dién ra khdp noi nhung moi ngudi
thuwdng khang cy vdi cac thay doi

Giang vién can vuot qua su khang cu nay

Can tao ra modt "Nén tdng bung chay"
(Burning Platform) dé cai thién tinh hinh
trong twong lai tréd nén dang mong dgi hon
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Chuan bi cho mét budi dao tao

 Thiét ké ndi dung dao tao
Phat trién ké hoach dao tao toan dién

* Hiéu rd muc dich va k&t quad mong mudn
T6 chirc tai liéu trinh bay cho hoc vién
« Chuong trinh, phwrong phap truyén tai, ndi dung, bang lat
Lwa chon phuong phap dao tao hiéu qua
« Powerpoint, bang lat, so d6 tw duy, bai tdp, budi thdo ludn nhém, v.v.

S&r dung cdng cu truc quan va cong nghé

* Lén ké& hoach cho céc cdng cu tric quan dé hd tro viéc hoc tap, dong ho do, dung cuy, hinh anh, phan mém, v.v.
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Giao tiép hiéu qua

K{ ndng giao tiép hiéu qua
— Hiéu rd quy trinh giao tiép
* Giao tiép rd rang, suc tich

— Giao tiép quyét dodn so vdi thu
doéng va hung hang

— Nhén biét va vugt qua cac rao can
giao tiép

— Céac ky thuat ndéi hiéu qua bao gém
trinh bay ty tin va cé sic anh
hudng

10
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Cac rao can giao tiep

Hang muc rao cadn  Biéu hién trong budi hoc Lido Giai phap nhanh (ngay lap tirc)

L o thﬁ nghe, noi cAI:\uyén“riéndg, t"ér‘r? B tri phong, am thanh, 4nh Dfng c,Cra, ?huyé’n sangmb(”)’ 'Erl' Ifié’u chir !J/cabaref,

Tiéng 6n & moi trwang  nhin bi che khuat, chdi mat, qud _, diéu chinh anh sang/nhiét dé, s& dung mic, quy tac
néng/lanh sang "mét nguoi néi"

Ngon ngi & thust ngﬁ'véé mat tré’Pg rong kf}i gép‘ tr \Alié'tTrinh dé, ngc.“)“n ngﬁ‘A khéf:Dirjh nghia cécA twr v~ié't té’t;.’dc“ii thuat Ar)gﬁ' 7chuyér’1

e tadt; hgc vién sao chép ma khong ntlau; Aqua nhiéu thuat ngt n;:’e.mh sAang ?gqn ngu’ dd!’l gian; cung cap bang chu
nam bat duoc ky thuat gidi thuat nglt/hinh anh minh hoa

Mét y tudng/slide; chia thanh cdc mé-dun 10-15

phut; cé dau hiéu chuyén tiép ("bay gio la phan 2

trong 3"); tom tét lai

Lam cham céc diém chinh; tam dirng sau cac cau hoi;

Lo ldng; 4p lyc thoi gian thay d6i giong diéu; st dung bé dém thoi gian cé thé

nhin thay; hai giang vién
Gid dinh vé ki€n thirc MOt s6 ngudi bubdn chén, nhitngKinh nghiém khic nhau; Thdm do y ki€n nhanh; cung cdp khéa hoc tuy chon

"Lac 16i" sau céc slide day ddc ndéiQua nhiéu, qua nhanh;

Qud tai nhén thire dung; ngirng ghi chu khéng cé cau tric

Giang vién ndi nhanh; giong déu

TOc d0 & cach truyén dat d2u; It dimg nghi

nén ngudi khac qua tai khéng kiém tra trudc "101"; ghép cip ngudi médi véi ngudi hudng dan
Khoadng cach vin héa & it cau hoi; nhuong |0 cho ngudi I6nSo "mat mat"; hé théng Sir dung céc cudc thim do an danh; Suy nghi-Bét cdp-
quyén luc tudi hon; im ling phéan cap Chia s&; moi dich danh ngudi cu thé phat biéu

Hoc vién tranh thira nhan sy béi réi Van héa d6 16i trong qua Binh thuong hoa "I6i hoc tap"; chia sé sai [am cla

An toan tam Iy hogc 16i sai khir chinh ban; khen ngoi nhitng cdu hoi hay

11
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Cac rao can giao tiép

Rao can Bi€u hién trong budi hoc Li do Gidi phap nhanh (ttrc thi)

Kha niing iép céin Kh?ng c?oc du:c;c slifje; do t:rdng Kh,éc biéﬁt vé th~i giéc/thfnh Phléng chir 32: pt:' d§ tugrng Phénﬂcaoﬂ; doc to van ban
phan kém; khong cé phy dé giac; phéng chit nho chinh; cung cdp ban in/ban ky thuat sé

Truc tric cong nghé (bao Dang nhap that bai; man hinh bi lag; Thiét bi AV (4m Kiém tra k§ thuat; phuwong tién du phong; I3p lai cau

g6m ca hinh thirc két ngudi tham gia tir xa khéng nghe thanh/video) khéng duoc hai tai phong vao mic; chi dinh mét "nguoi ho tro tir

hop) duoc kiém tra; gi¢i han mang xa
Bat dau dé dang (cé/khong hodc tham do y kién), sau
d6 hoi "tai sao/thé nao"; doi 5-7 gidy; luan phién
ngudi tra 1oi

M@ dau bang WIIFM (Loi ich cho t6i la gi); lién két két
qua véi KPI; théng nhat mot hanh déng ap dung tai
noi lam viéc

Pit quy tac co ban; cling tao quy tic trong 2 phut;

Khéng ai tra 1o hodc chicd 2 nguwdi  Cau hdi qua rong hodc mang

Ky thuat dat cau hoi kém quen thudc tra oi tinh dan dat

"Chung t6i & day chi dé Iay chirng Viéc tham dv duogc thudng,

Pl 3EALLI I chi" viéc ap dung thi khéng

S dung dién thoai, quay lai muén,

Quy tac xung dot ndi chuyén riéng Khong c6 ky vong chung dang chung & noi dé thay

Dinh kign & thanh kign ¥ kién tir mot s8 nhém bj bé qua T'hpanh kllen khéng duoc Luan ph.len Pgu’oﬂ baoicao; glol cac khlj vu‘c it phat biéu
kiém soat hon; ghi nhan & chuyén hudng sy ngat loi

Thist ké thong didp Slide toan chi¥; s qué nhé Tt.r duy u"u tién slide (soan Uu tién hinh anh; toi da 6 dong; chi lam noi bat con s6
slide trudc) quan trong

Tham do y kién nhanh, gio ngén tay cai
lén/ngang/xuéng, cau d6 3-5 muc; "day lai" theo cip

Giang vién khong biét hoc vién cé

tip thu khang Khong kiém tra mirc d6 hiéu

Rao can phan héi

12
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Twong tac v&i hoc vién

e Cac phuong phap tuong tac vdi hoc vién
* Ky thuat thu hut va duy tri sy chi y bang cach doc suy nghi hoc vién
* Cac hoat dong tuwong tac dé ho tro ghi nhé kién thirc
* Quan ly déng luc nhém va tuwong tac
* Gidi thiéu vé ky thuat dat cau hoi hiéu qua bao gédm cdu hdi mé, déng, cu hoi
tham do, v.v.
* Cung cap phan héi mang tinh xay dung

13
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Cac ky thuat twong tac hiéu qua

& £ (=

GIAI THICH Vi DU BAITAP  PHAN HOI

14
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Ky thuat twong tac hiéu qua

Suy nghi

Chia sé

Suy nght
mot minh

Thao luan
theo cap

2 lwot chia
sé cho ca
phong

8
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Twong tac thong qua day lai

¢ Ngudi hoc giai thich hodc trinh bay lai mét ki ndng cho ban hoc va giang vién dé
chirng minh sy hiéu biét va nhan dugc hudn luyén ngay lap tirc
* Day lai thuc day viéc phai nhd lai, day Ia cdch manh mé& nhat dé cing ¢ tri nh&

* Day lai giip xac dinh nhirng hi€u lam

* Sy tu tin duoc xay dung cho nguwoi hoc trong mot moi trudng an toan

* Hiéu qud nhat sau khi hoan thanh mot budc cot 16i hodc mdt hoc phan

* Hiéu qua hon néu giang vién dat mot s6 cau hdi Tai sao va Nhu thé nao dé cling

cd viéc hoc

16
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Phan thao ludn nhém

Lam viéc nhédm cho phép cac nhdm nhd hon cung nhau khadm pha khai niém va ap
dung nhirng gi d3 hoc. S dung bang |4t va trinh bay lai cho ca nhdm

* Cho phép cé nhiéu y kién hon trong phong
* Tao diéu kién tuong tac nhiéu hon
* Hiéu qua nhat sau khi mot budc cét 18i hodc mot hoc phan duoc hoan thanh

* Xem xét cac phwong an thay thé nhu:
¢ Cac nhém khac nhau lam viéc vé cac van dé khac nhau
» M&i ngudi lam viéc trén mot phan va tap hop lai dé ghép tat ca lai vdi nhau
* Tim 16i, trong d6 mat tinh huéng nghién ctru dwoc dua cho mot nhém va ho can tim ra van dé

. Glan%wen di chuyén quanh phong trong suét budi hoc dé giip d& va huwdng dan
cacn

17
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Thi pham

« Giang vién thi pham khai niém
mot cach cham rai

« Ngwdi hoc quan sat phan thi
pham

« Giang vién thi pham khai niém
nhanh hon dé& cho thay sw thanh
thao

- Bai tap tiép ndi trong d6 nguoi
hoc ap dung nhirng gi da hoc

18
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Loi ich cua ky thuat thi pham

e . . . Giam tai nhan thirc. Mot vi du d3 giadi quyét
"E Bién cai triru tuong thanh cu thé. Ngudi o cho thay toan bd nhiém vu ma khong budc
Ll hoc thay dugc thé nao 13 "t6t"—trinh tu, e mdi phai aidi qUVEt van dé v2
guoi madi phai giai quyét van dé va hoc hoi

t8c d6 va tiéu chi hoan thanh dbng thoi

U Ma h?a kep‘f gh' rlho t?,t an' Céc kénh — Tiép thu k§ ndng nhanh hon. Hoc tap qua
hinh anh + 1&i ndi cting c6 lan nhau R quan sat cung cap mot mau sén cé dé sao
chép, sau d6 diéu chinh
Ty tin & ddng thuan. Thanh cong gian tiép
}‘ (nhin thdy ngudi khac lam dugc) thic day Vong phan hdi ngay 13p tirc. Cac bubi
.'a sy tu tin vao ndng luc ban than—déc biét [ 2 ] thi pham truc tiép boc 16 nhitng hiéu
d6i v&i nhitng nguoi hoc hay lo ldng ]

a® [am sém va cho phép ban sira chita
- . o
ching trong ngit canh

19
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Cac ky thuat twong tac b sung

San 16i: chi ra mot 16i Tham do y kién: kiém

phd bién; cdc nhém tra nhanh (A/B/C) dé

chan doan/slra 16i bang xac dinh nhitng hiéu

cong cu hd tro cong lam va thac day thao
viéc luan

Thuc hanh vi mo: 3
budc ngan thay vi mot
bai tap dai, v&i do kho

tang dan

Doéng vai

20
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Twong tac

Bat dau dé dang véi cau hoi Co/Khong, sau do hoi tai sao hodc nhu
thé nao?

Thwe hanh "An toan tam ly" Khen ngoi cac cau héi va binh thwong hda
viéc mac l6i trong qua trinh dao tao
Cho phép 5-7 giay dé suy nghi vé chi dé, khéng tra |&i ngay lap tirc

Dam bao dbi véi sw tham gia cla nhém rang phan bao céo két qua
dwoc chia sé

M&i nhirng ngwdi hoc trdm lang tham gia vao cudc trd chuyén

21
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Twong tac

22
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Nghi giai lao!
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Chuwong trinh hom nay

Ngay 3 — Ky nang dao tao

08:30 — 10:00 Cac ky thuat dao tao hiéu qua

10:00-10:30 Giai lao

[10:30 - 12:00 Cac ki thuat dao tao hiéu qua |
12:00 - 13:30 An trua

13:30 — 15:00 Sjé:hs;‘i:ci)é;éiéo tao khong cé trong ké hoach va phong
15:00 — 15:30 Giai lao

15:30-16:30 Phuong én kinh doanh va nghién ctru dién hinh

24



@ Emm @

B0ctva T L oo
o

Quan ly cac budi dao tao

* Quan ly budi dao tao va céc tinh huéng bat ngd
*Dam bao thoi gian va tuan thu chuong trinh nghi su
B3t dau va két thic mot budi dao tao va quan Iy su lo lang
« Ung bién va suy nghi nhanh nhay
XU ly sy cham tré, sy c6 cong nghé va ddi tugng khé tinh

@ umm @
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Tam quan trong ctua chuwong trinh nghi sw
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Kiém soat sv lo lang khi bat dau

e Dé&n sdm va kiém tra slide, may chiéu, bang 1at, 4nh sang, v.v.
e Tap duot cac slide m& dau cta ban

¢ Chuan bi cac dao cu, bang |at, v.v.

¢ Pam bdo but trinh chiéu hoat déng.

» Khdng cé vat can néu ban di lai xung quanh

e Trinh bay 3 phut dau tién mot cach tu tin va tha |6ng dan trong phan con lai cla
ngay

 Duy tri giao tiép bang mat (S dung hinh tam gidc: phia sau bén trai, chinh gitta
phia trudc, phia sau bén phai)

« Cam but viét bang, but trinh chiéu ngang that lwng dé tranh cac clr dong thira

27
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Nhi¥rng diéu can quan ly trong qua trinh thuyét trinh

« UBng mo6t ngum nuwdc néu lo 1ang va tém tat lai nhitng ndi dung da hoc trudc dé

* Tan dung khdéng gian phong: "Ban nghisao?“

 Chap nhan 16i sai: mim cuwoi, "DE& t6i ndi lai," rdi trinh bay don gian

e Quén ndi dung: "DEé tbi ndi lai mét cach don gian..." (1ap lai cdu hdi), liéc nhin
slide/cong cu ho tro, sau dé tra 161 mot diém; dé nghi tra 161 phan con lai sau

» Khdng biét cau trd |&i: "Cau héi rat hay. Toi s& tam gac lai va glri cau trd 101 rd rang
sau bira trva”

* Hoc vién |an at: "Cdm on ban. T6i muén nghe y kién tlr nhitng ngudi chwa phat
biéu?”

s Su c6 cong nghé: "Trong khi chd tai lai, hdy bat cdp — liét ké hai budc ti€p theo
ban sé thuc hién"
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XU ly hanh vi gdy khé khan va phan héi thich hop

Hanh vi Phan hbi ton trong, gidm cing thing

Bién phap phong ngira

"Ching ta h3y duy tri mét cudc trd chuyén duy nhat dé cé thé

N6i chuyén riéng nghe ré budc nay nhé" (Tam dirng. Mim cuoi.)

Sép xép chd ngdi hinh chir U; quy tic "mat tiéng ndi"
trén Slide 1

"Cadm on—chung ta hdy nghe y kién tir ngudi chua phét biéu

e Ll nao. C6 I& bd phan van hanh?"

Lan lwot phat biéu hodc "ba ngudi phat biéu réi
chuyén sang ngudi khac"

"Tuyét v&i—ching ta hdy kiém tra diéu d6 & vi du tiép theo va

Théch thirc / Hoai nghi so sanh” (Viét vao abngr néu bang cé khéng gian 16n)

Bat dau véi WIIFM (Lgi ich cho téi |a gi) + cac chi s6
thanh céng; ghi nhan chi phi/mé&i quan tdm

"Diéu d6 kha nang cao va hitu ich. Sau budc cét 16i nay, ban cé

Biét tudt Qs N N S A
SSRTeLE thé trinh bay meo cia minh khong?"

MG&i ho Iam huén luyén vién dong cadp cho mét hoat
dong

"Tam géc van dé dé dé ching ta hoan thanh Buéc 3. Ching ta

Lacde 58 ti€p tuc ltc 10:40." (Chi vao “bang" ¢ thé nhin thay)

Gidi han thoi gian Hoi & Dap; chuong trinh nghj sy rd
rang voi cac diém kiém tra

Khéng tham gia / Dung  "Bai tip cdp nhanh—khoanh tron 16i trong Budc 2" (Di dén gan,

Cac nhiém vu vi mo thuong xuyén; chinh sach rd rang

dién thoai g0i tén ngudi tiép theo) vé thiét bi; bé tri ban ditng & phia sau
Quay lai mudn saugi&  "R&t vui vi ban da trd lai. Ching ta dang & Budc 2—hdy tham Dong hd trong gid gidi lao trén man hinh; théng bao
nghi gia nhém nay va bt dau véi danh séch kiém tra." "bat dau lac :05"

Binh luan tiéu cwc / Hoai "Nghe c6 vé khé chju. Thé nao duoc coi la ‘t8t’ nhi? Ching ta
nghi hay thir mét thay d&i nhé & day."

Bat dau bang mot cau chuyén thanh cong; dong vy
"phé binh y twéng, khéng phai con ngudi"

"Hay danh 30 gidy dé ghi lai y twéng cla ban—sau d6 toi s&

Im léing / Kin déo nghe y kién & phia dudi nhé"

Suy nghi-Bat cdp-Chia s&; cac cudc thdm do an danh
dé khoi dong
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Két thic

* Kiém tra nhirng diéu d3 hoc
* 3-6 két qud hoc tap chinh

e Ly twdng nhat |a duoc clng c6 bai ngudi hoc, bai kiém tra nhanh hodc phuong

phap khac

* Giai quyét cac van dé d3 xac dinh trong "b3i d6 xe" (parking lot issues) hodc co ché

theo ddi dé gidi quyét ching
e Cac budc tiép theo
* Slide, tai liéu, chirng chi, theo dai, v.v.
* Hoan thanh diém danh va phi&u phan hoi

Cam on nguwei hoc vi s tham gia cta ho
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Gio két thac

* Ton trong thoi gian clda ban va
ton trong thoi gian cda nguoi
khac

e Ludn két thidc ding gid hodc
truwdc gio theo chuwong trinh
nghi sy

31
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Cac tinh hudng khé khan trong qua trinh dao tao

Ca nhan |an at trong phong

Quén ndi dung trong qua trinh dao tao

Hoc vién khong phu hop vadi tai liéu dao tao

Ban d3 gap phai nhitng khé khan nao khac trong qua trinh dao
tao?
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e Curngasn lnewn.

Trinh bay

Nén lam

+ Giao tiép bang mat

* Quan sat phan rng ctia ngudi nghe
« Thay dbi ngi diéu giong ndi

* Dwng tw tin

* Trinh bay tw tin

« K& chuyén

- Pat dién thoai & ché d6 im lang

+ Ton trong thoi gian

Khong nén lam

* Doc nguyén van slide

« Gidng bai dai ma khéng kiém tra
(murc do hiéu bai)

» BO6 qua cac tin hiéu phi ngén ngir

* Tranh cai v&i nguwdi hoai nghi trwdc
dam dong

* Quay lwng lai v&i nguwdi nghe

* Nhan cudc goi dién thoai

+ Bwrng mong nguwoi khac tén trong
Ean neu ban khéng tdén trong ngudi

oc

33
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Khan gia khé nhan

* Ngay cd bubi dao tao duoc 1én
k& hoach tét nhat déi khi ciing
gap sy ¢

 Can gilt binh tinh

 Giai quyét van deé

* H3y nhé rang ngay ca mdt con
thién nga ludn trong duyén dang
trén mat nudc (du chan dap lién
tuc bén dudi)

* Hay nhw mo6t con Thién nga...
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Hoc vién kho tinh

Hoai nghi/thu dich

Khoanh tay, thach thrc,
"cdi nay sé khong hoat
dong"

Giam méi de doa, kiém  Ghi nhan, chay mot thir nghiém/truong hop

tray tudng cing nhau  nhd, mai déng gop dir liéu Tranh céi Iy thuyét

Chuyén gia Ian &t

Ngat |oi thuong xuyén, doc  Khai thac kién thire

thoai dai

Pura ra vai trd (@6ng huan luyén vién, ngudi B6ng cifa cong khai
chuyén mén dan dit budi demo), khung thoi gian J e

thoai dai

Ngét loi thuong xuyén, doc

ft cau hai, it giao tiép bang

mét

Think—Pair-Share (Suy nghi-Bat c3p—Chia sé),

thdm do an danh, goi theo vai tro Goi tén bat ngd sém

Tao diém vao an toan

Nhiéu cap bac khac nhau

Cép dudiim ldng, cap trén

noi

= R . PR DE thir bac quyét
Can bang tiéng noi :-j;n|:1’¢7t e el s ey e i [0 dinh thai gian phat
biéu

Khéng tham gia/da nhiém

Dung dién thoai, néi
chuyén riéng

Tai tham gia bang hanh Nhiém vu cdp 60 gidy, dén gan, tao diém Khién trach cong
dong twong tac cé chl dich khai

gian

Gidm déc diéu hanh it thoi

"Di vao trong tam," nhin

dong ho

Bat dau voi WIIFM (Lgi ich cho t6i la gi), hién
thi slide quyét dinh sém

Cung cap két qua

nhanh chéng Khai dong cham rai

ghép &n danh

Nguoi tham gia tir xa/lai

Tat camera, khong chat

Chi néi chuyén véi
nhitng nguoi trong
phong

D3t cau hdi tryc tiép theo tén/vai tro, goiy

Kéo ho vao A A e
) chat, luan phién ngudi bdo cao
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Thach thirc trong trién khai dao tao

* Nhin lai cac kinh nghiém dao tao
cla ban cho dén nay. Thao luan
vé nhirng thach thirc ban da gap
phdi va cidch ban gidi quyét
thach thirc dé trong qua trinh
dao tao. Ban sé lam gi khac di

Phan 1: Tap trung vao chuan bj dao
tao

Phan 2: Tap trung vao cac phuong
phap trién khai dao tao.

Phan 3: Tap trung vao su tham gia
cla ngwdi hoc.

néu gap lai thach thic tuwong

tu?

Phan 4: Tap trung vao gidi quyét
xung dét.
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Hen gap lai trong 45 phut nira!
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Chuong trinh hom nay

Ngay 3 — Ky nang Pao tao

08:30 — 10:00 Cac Ky thuat dao tao hiéu qua

10:00 - 10:30 Giai lao

10:30-12:00 Cac Ky thuat dao tao hiéu qua

12:00 — 13:30 An trua

13:30 — 15:00 C?c su‘. klerfftao tao khong cé trong ké hoach va phong
cach giao tiép

15:00 - 15:30 Giai lao

15:30-16:30 Phuong an kinh doanh va nghién ctu dién hinh
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Céc van dé dao tao khéng luwong truwdc

* Ngay ca voi ké hoach dao tao duoc sép xép tot nhat, chwong trinh nghi sw o
rang va tai liéu tuyét voi, budi dao tao van cé thé bi anh hwdng béi vo sb van dé.

« Cach chung ta gidi quyét cac van dé sé tac dong dén trai nghiém clha nguoi
tham gia.

« Phan &ng tich cuc vé&i cac van dé 1a chia khéa cho moét két qua thanh cong.

+ Hit th® sau trwdc khi phdn (rng v&i mot van dé.

+ Khéng néi hodc lam bat cir diéu gi anh hwéng dén két qua hoc tap ctia nhirng
ngudi khac trong budi dao tao ma ban khong thé chiju trach nhiém.
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Sw ¢6 cong nghé
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Cac van dé va giai phap tiém nang

Van dé Hanh dong tirc thoi Tai liéu du phong

S&p x&p chd ngdi gan hon theo hinh chit U; gidng day

tir bang I4t; thuyét minh slide chinh In 3 slide chinh + céng cy ho tro cong viéc

May chiéu khong hién thi

Hudng dan bang anh chup man hinh; biéu mau

R e 1 i s e PDF cdc man hinh; géi "hé thong giay

L6i nén tang/dang nhap

Tép ngoai tuyén / video cuc bd; phéc thdo lubng dir  B6 dit liéu ngoai tuyén; tai liéu phat tay cé so

M3&t Wi-Fi AU trén ba 5
At Wi-Fi liéu trén bang do

L6i am thanh (video/demo) '(;Z’txt;?;\::deo, R GG ERGIENERE oo ghi c6 phu d@; slide tém tat

B& 1 vi du, gitr lai bai tap chinh; rdt ngan phan téng

W&t Cac goi y tong két dugc viét san

Bat dau muon (~20 phut)

Ghi chu lai rd rang ("Parking lot"); gi¢i han tho'i gian:
Théo ludn qua dai "Thém 1 binh luan nita, réi ching ta chuyén sang To ghi chu "Parking lot" v&i thoi gian quay lai
phan tiép theo"

41

Trinh d6 khéng déng

déu trong phong Vuot qua thoi gian

Van dé vé kha nang

Im ldng hodc khéng Bi phan tdm bdi dién tiép can khéng doc
tham gia thoai/ email duorc slide hoac co

vat can trong phong

Hoc vién lan at

Xung dot trong moi
Xung dot truong két hop (truc
tuyén & truyec ti€p)

NGi dung khong phu

Phong 6n ao hoip
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Céc van dé khong lwong trudc

Van dé

D3u hiéu sédm

Lam ngay (£2 phut)

Phong ngtra Ian sau

Bat dau mudn / Mat thoi gian

Moi ngué!i dé:n nho gio}
sau gio bat dau cong bo

mot bai thue hanh cét 18i; hién thi déng ho
bam gio

Thong bao ké hoach rit gon: gdp vi du; gitt lai M& phong bat dau sém 15 phut; danh sach

kiém tra trude khi bat dau; quy dinh vé gior
c6 mat trong thu moi

Su c6 cong nghé (may chiéu/Wi-

Fi/trng dung)

Man hinh den, vong
dang nhap

I3 Giao nhiém vu cap (“Liét ké cac budc cho X”)

hinh/bang |4t

trong khi ban chuyén sang PDF/anh chup man hinh; b6 dit liéu ngoai tuyén; b chuyén

Mang theo ban sao PDF + anh chup man

d6i/pin; cong cu ho trg cong viéc da in

Sai d6i twong / Trinh d6 khéng déng

déu

Anh mét tréng rong

rol

"ching téi biét cai nay

Chia nhiém vu: danh sach kiém tra céng viéc

co ban; nang cao thyuc hién "san 10|
trwong hop khé hon

hoac

i" trong

Chan dodn truwdc (3 cau hoi); phan ludng
hodc phan gidi thiéu 101 tuy chon

ft nguwdi tham duy / Thiéu tiéng néi

chu chét

Ty |& tham dy 50%;
tai tro vang mat

T6 chirc nhw bui hoc nhém nhé cho ngudi
tham dy; ghi lai céc quyét dinh dé théng bao
cho ngudi vang mat

nha

Xdc nhan tham dy trudc 24 gio; yéu cau nha
tai tro glri thu cam két

Vot qua thoi gian (hoi & ddp hodc

tranh ludn)

dai

Thoi gian troi; doc thoai

"Thém mét binh luan nita, réi ching ta chuyé
sang phan ti€p theo"; ghi cdc muc vao t& gidy
c6 thé nhin thay véi thoi gian quay lai

n Chuong trinh nghi sy cé thoi gian dy phong;
quy tic co ban; thdo luan co gidi han thoi
gian

Hoc vién 1an at

Cung mot ngudi tra
moi thir

"Cam on—chung ta hay nghe y kién tir nguoi
chua phat biéu nao" giao cho ho vai trd bao
cdo vién

[e]]

Lan luwot theo vai tro; luan phién vai tro tai
ban; thong bao quy tac ngay tir dau

Im lang / it tham gia

Khéng gio tay; cui dau

Think—Pair-Share (Suy nghi-Bét cap—Chia sé)
(2—2-2); sau d6 goi theo ban/vai trd

Xay dung tuwong tac moi 10-15 phut; sir
dung céc cudc thdm do an danh sém
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Cac van dé khong lwong trudc

Van dé

D3u hiéu sém

Lam ngay (£2 phut)

Phong ngtra Ian sau

Hoai nghi / chéng d6i

"C4i nay sé khoéng hiéu qua
& day"

"Chung ta hdy thir nghiém né trong trudng hop
ti€p theo va so sanh"; ghi lai m&i quan ngai

Bat dau véi WIIFM (Lgi ich cho t6i la gi) va rdi ro
néu khéng thay d6i; bao gdm dit liéu/trudng
hop dia phuong

NGi chuyén riéng / dung
dién thoai

Thi tham, luét dién thoai

DE&n gan va "Mot cudc tro chuyén duy nhat dé
chung ta c6 thé nghe rd budc nay nhé"

Cling tao ra quy tac &ng xtr; cac nhiém vy vi mo
thuong xuyén; sdp x&p chd ngdi hinh chir
U/cabaret

Truc trac vé kha nang tiép
can

Khéng doc duoc slide; tam
nhin kém

Doc to van ban chinh; phét ban in; diéu chinh chd
ngoi

Phéng chit 32-pt; slide cé do tuwong phan cao g
trudc; kiém tra nhu cau tiép can

Lo ngai vé an toan

B6i réi & budc nguy hiém

Tam dirng; nhéc lai cac bién phap kiém soat an
toan; demo cham rai; hodn thuc hanh néu khéng
ro rang

Tém tét an toan ban dau; kiém tra PPE (Trang bj
Bao ho Ca nhan); cong cy hd trg cong viéc tirng
budc

Phong 6n ao / bi gian doan

HVAC/cudc hop gan d6 6n
ao

Doéng clra; di chuyén dén gan hon; st dung mic;
tom tét dong dau tién

D3t phong phu hop; kiém tra &m thanh; bién
bdo "dang trong phién hop"

No&i dung khong khdp véi
cong viéc

"Chung t6i khong lam theo
cach do"

Yéu cau bién thé cla ho; lién két cac budc véi
danh sach kiém tra cGa ho; ghi chd nhitng diém
khac biét

Phong van SME (chuyén gia noi bd) trudc; chup
anh man hinh/ludng cong viéc cu thé tai co s&

Cam xdc ndng ndy / xung
dot

L&n tiéng; ndi chen ngang

Yéu cau tam dirng ngén; nhac lai cac quy téc; dé
nghi nghi gidi lao hodc tro chuyén riéng

Tém tat thong tin tir cac bén lién quan; thda
thuén vé 16 trinh leo thang; t& ghi chid "parking-
lot"

Xung dot trong méi truong
két hop

Nguoi tham gia tir xa khdng
nghe/nhin thay

L3p lai cau héi vao mic; kiém tra qua chat; luan
phién nguoi bao cao

Pong didu phoi vién cho chat; kiém tra cong
nghé; tai liéu chia sé cho cac bai tap
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Phong cach giao tiép

- CO6 nhiéu phong cach giao tiép presm— adlioe
hiéu qua trong viéc trien khai dao
tao

» T6t nhéat nén thay dbi phong
cach giao tiép dé phu hop voi
doi twong ngudi nghe

« Diéu chinh d& phu hop nhét voi
phong hoc

» Can c6 kha nang thu thap phan
hoi tw dam déng

@
ot
-

AGGRESSVE PASSIVE-AGGRESSIVE
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Cac phong cach giao tiép

Phong cach Phu hop nhat cho Cach thuc hién (hanh déng & cum tir) Canchuay

An toan, tudn tha, céc quy trinh "Lam X, sau d6 Y. Xem Z." St dung danh sach céc St dung qua mtc = ngudi hoc thy dong; gitt

Chi dao / Hudng dan quan trong méi budr, demo, kidm tra lai. ng]ﬁhan doan ngan va theo sat bang thuc
" o Khai thac kinh nghiém, giai Hai, dién giai, tong hop: "Ban thay quy luat nao?", C6 thé lac d8; gidi han thoi gian va tam gac céc
Diéu phoi PRI v A P " PPN o (7
quyét van dé thuc té T6i dang lang nghe... cha dé ngoai lé.
. N Xay dung sy tu tin, kj ndng tai  Cau hdi mé + muc tiéu/hanh dong: "Budc tiép theo  Tranh bién thanh budi tri liéu; ludn gan lién véi
Huan luyén % 5 N ol MEERL A o 1A L% s - 2
cho cla ban la gi?", "biéu gi sé lam cho né dé dang hon?" két qua.
D3n dét bing cau hdi Tu‘Mduy p’han bién, quyét dinh, C:'au hoi bac.tha?g (cai gi ?Atal sao - nhu thé nao); (?ya Dhleu‘cau do = m%t moi; gieo mam cau tra
chan doan st dung sv im lang (5-7 gidy). l0i néu phong hoc im lang.
Minh hoa / Trinh Céng cu, phan mém, nhiém vy Thuyét minh y dinh > demo chdm - phat lai nhanh  Birng chi nhap chuét ma khong giai thich—giai
dién thyc hanh - dé nguoi hoc thuc hién. thich tai sao.
2 . Thay d&i sy dong thuan, ghi Cau chuyén ngin - céng thang - giai phap > bai Gilt cdu chuyén dudi 90 gidy va ¢ lién quan;
Ké chuyén o ~ iz « s . A [
nh& & y nghia hoc: "Diém mau chét la... tranh cac bai phat bi€u vé nguoi hung.

Think—Pair-Share (Suy nghi-Bét ciap—Chia sé), vong
quanh thiét k&, tham quan phong trung bay; phan
cong vai tro tai ban.

Tiéng ndi 1an &t; thiét k& dé cé thoi gian phat
biéu binh dng.

Hop tac / Ngang Phong hoc cé nhiéu chuyén
hang moén hdn hop, chia sé kién thirc

Duatréndi¥lieu/  Lanh dao, ngudi hodi nghi, d8i  Mat biéu d6 = mot thong diép; ndi rd ham y: "Mdc  Chim ngép trong cac con s8; chi lam néi bat
Phan tich tuong thién vé phan tich giam 14% nay c6 nghia la..." nhitng con s6 quan trong.

Khang cu, lo ldng, cdc nhiém vu Xac nhan - dat ranh gidi - budc tiép theo: "Diéu d6 An Ui qua murc cé thé lam gidm toc do; quay

Bongcam /HOtro 4z s lo 4u €6 vé kho khan." tr lai hanh dong nhanh chéng.
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Giao tiép that bai dan dén sw nham chan

+ RuUi ro 1&6n nhét trong dao tao la giong déu

déu, mét giong ndéi duy nhat va sy nham
chan.

Sw nham chan la mét trang thai tam ly
kho chiu cua viéc khéong quan tam va
khéng hai Iong véi mdi tredng xung
quanh hoac thiéu sw tham gia hay kich
thich co y nghia.

N6 c6 thé biéu hién thanh sy tho o, bon
chon hodac mét mdi va la mét tin hiéu cho
thay mdi trwong hoac cac hoat dong hién
tai ctia ban khong dap rng dwoc nhu cau
nhan thirc hodac cam xuc cla ban.
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B CONG THUOKG.

St dung ky thuat ké chuyén dé thu hat sy quan tdm cda
nguoi tham dw

Dao tao khéng chi 1a dit liéu, cong thirc va sy that
ma con |a vé sw két néi.

Tranh tré thanh mét "Ky suw toan dién": qua thién vé
ky thuat, qué nhiéu chi tiét va xa cach.

K& chuyén 1am cho noi dung tr® nén dé nhé va dé
lién hé.

Nhitng cau chuyén cd nhan lam cho cac khai niém
tr@ nén séng déng va nhan van hda ngudi gidng
vién.

Cac ciu chuyén giip ngudi hoc hiéu duoc tai sao
kién thirc lai quan trong, chir khéng chi né Ia gi.

K& chuyén hiéu qua xay dung long tin, sy tham gia
va kha ndng ghi nhé lau dai.
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Pinh dang ké chuyén

Van dé - Dung bbi canh bing mét thach thirc thuc té.
“Co lan tdi cg cudc hop véi mét quén Iy san xuat va quan |y nang luong cla
mot co s& bat budc phai thye hién kiem toan theo luat dinh.”

Thach thirc — Nhan manh kho khan hoac rao can.

“Ngudi quan ly san xuat bat dau cudc hop bang cach néi — “Chi dé cho ban
biét, téi khéng quan tdm dén hiéu qua nang lwong va khéng tin vao may thoe
bién doi khi hau do”

Giai phap — Giai thich hanh déng dé thwc hién hodc phwong phap da ap
dung.
“Thay vi ¢ géng thuyét phuc ngwdi quan ly didu ngwoc lai, ching toi da thao
luan vé& chi phi nang lwgng trén méi don vi gia san xuat, va mot sé phuwong
tién ma qua dé chi phi trén mdi don vi co thé duoc giam bot.”

Két qua — Chia sé két qua hoac loi ich.
“Cubi cung, ching t6i da danh bén gior di doc day chuyén san xuét cing nguoi
quan ly dé cung nhau suy nghiy tweng.”

Bai hoc — Can cb théng diép chinh cho ngudi hoc.
“Chuing ta can dinh hudng nd luc clia minh vao nhitng gi thic day nhiing
ngwoi khac nhau hanh déng.”
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Thao ludn

Ban cd thé sir dung

nhirng ki ndng nao dé

vuwot qua sy nham

chan trong phong
hoc?

Lam thé nao chuing ta
vuwot qua sy nham
chdn trong mét budi
dao tao?
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B CONG THUOHG.

Xay dung mot bai thuyét trinh vé loi ich kinh doanh (bédo céo

dé xuat kinh doanh) cho viéc dp dung céc gidi phap hiéu qua
nang lwong tir mét cude kiém todn.

e Tém tat bai thuyét trinh

e Trinh bay két qua cha cudc kiém todn cho ban lanh dao cip cao (nhirng
nguwoi trong phong)

e Bai thuyét trinh vé lgi ich kinh doanh ré rang véi két qud dwoc truyén dat
rd rang dén ban 1anh dao
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Nghi giira gio’!
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Chuwong trinh hom nay

Ngay 3 — Ky nang dao tao

08:30 — 10:00 Cac ky thuat dao tao hiéu qua
10:00-10:30 Giai lao
10:30 - 12:00 Céc ky thuat dao tao hiéu qua
12:00-13:30 An trua

Cac sy kién dao tao khdng cé trong ké hoach va phong

13:30 - 15:00 . e
cach giao tiép
15:00 - 15:30 Giai lao
15:30 - 16:30 Phuong én kinh doanh va nghién ctru dién hinh

53

4 o . ¥ T
8 am @

S - £ Litw P D080

Bao cdo kiém todn

* Nén trinh bay pham vi cla céc khao
sat dang dién ra

* Tinh trang hién tai (so sanh vdi
chuan néu cé thé)

* Cac co hdi cai thién

* Céc khuyén nghi rd rang trong phan _ S
torIw tat (.danfj cho IA:)an Ia?nh.fi*ao) / . ‘. \/ |

* Thong tin ky thuat chi tiét trong _ (= w -
phan than bdo cdo (danh cho bd
phan ky thuat)
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Cac khuyén nghij trong bdo cao kiém toan

1. Tém tat dieu hanh

— Miic tiéu thy nang lugng va chi phi 4. DGitugng st dung nang lugng dang ké .
— So sanh hiéu suat so véi cac diém chuan/EnPI da bict. ~ — DOi véi mQi doi tuong sir dung ning luong dang ke,

Céc co hdi céi thién quan trong nhat. can cung cap thong tin sau; 1. M6 ta quy trinh 2. Mo
— Panh gi4 cac thuc hanh quan 1y ning lugng hién tai. td tinh frang hién tai va cac co hoi cai thién 3. Cac

Cac buoc tiép theo duoc dé xuat. tinh toan ky thuat va tinh toan tai chinh phu hop.

— Bdo gdo cling can truyén dat cac thong diép vaS. Céckhuyén nghi ) )
khuyén nghi chinh tir kiém todn vién d¢ cho Ehép ban 1. Cc co hdi cai thién can duoc danh ‘Trllé Vfllh uu tién hoa
op nhat.

lanh dao cap, cao trién khai cac khuyén nghi va cai de xac dinh cac co hoi cai thién phu
thién hiéu suat nang luong cta t6 chuec. 6. Yéu cauvé do ludng
2. Gidi thiéu . o — Ghi lai cac h¢ thong do ludng hién co va céc yéu can
— So lugc vé pham vi kiém tpdn, cdc hoat dong dugc do luong can thi¢t d¢ do ludong chinh xac hiéu suat
thuc hi¢n trong qud trinh kiém todn ning lugng, tong nang lugng cua to chtrc thong qua quan ly nang luong
quan v¢ to chirc khach hang va hoat dong hang ngay chu dong.
. cua ho , y 7. Céc cdng nghé Nang luong tdi tao
3. Tinh hinh St dung nang luong . — Thao luén vé cac cong nghé nan%mqmg tai tao khac
— Neéu bat mur¢ tiéu thu nang luong clia cdc nguon khéc nhau dugc danh gia nhu mét phan cua cudc kiém
nhau, bao gom dir liéu tiéu thy vi mo. toan.
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Muc dich ctia bai thuyét trinh cho ban lanh dao la gi

“T6i viét 13 thu nay dai hon binh thuong vi téi khéng cé thoi gian
dé viét né ngan hon”

K&t qua trinh bay cho ban l3nh dao cap cao nén ngan gon, sac bén
va di thang vao van dé.

Xem xét bai thuyét trinh thang may & slide ti€p theo
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Bai thuyét trinh thang may

™ Danh cho ai - Nhitng ngudi ra quyét dinh trong té chirc

™ van de — N&i dau vé chi phi tiéu thy ning lrong hién tai, CO, & cac xu huwdng

$ Gia tri — Néu bat tiém nang cai thién?

[

Bang chirng — Tdm tat cac co hdi Ién

Yéu ciu — Budc tiép theo ban dé xuat

' * Global
& '-Gateway-
B CONG THUONG "'--a—th
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Nén tang hoc tap dién tlr (E-learning platform)

E-learning
platform duoc
thiét ké dé giup

DNNVV tang hiéu

qua sir dung nang
lwong va giam chi
phi nang lveng.

e Tw hoc

e Ly twdng cho chd va lanh dao DNNVV

e Tai nguyén tryc tuyén mién phi

e Thiét ké dé sir dung dé phu hop cho
nguwoi quan ly
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Tiép can tirng bwéc dén hiéu qua nang lvong

Budc 1. Hiéu viéc sir dung nang luvong
cla ban

Budc 2. Lap ké hoach hanh déng NL

Buwdc 3. Hoan thanh kiém todn NL

Budrc 4. Dau tw vao viéc nang cap hiéu qua
nang lwong va nang lwgng tai tao

Bwdc 5. Giam sat, theo doi va bao cdo

Huwéng dan va sb tay quan ly nang lwong

(LKL
NN
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B CONG THUOKG.

e Curngasn lnewn.

Céc vi du vé hoc tap online

Office " £ ,; | ™)

The following are areas of high energy

Manufacturing

The following are areas of high energy

Hospitality

The following are areas of high energy
consumpticn:

Sport and recreation

The foliowing are areas of high energy

consumption;

s contong pyen
* okt usorws s cokd s

o Wasten wd caterre scpupment
= Laary (g sty e}

& Uity cmiws £ et poxss
o Lighieg

o B i e - D iy

61

S, S
@ omm @

B CONG THUOKG.
e Carmpaan inems

E-learning

QTo roi cho DNNVV

QHwéng dan hiéu qua nang lweng cho nha ban 1é

QHwéng dan vé hiéu qua nang lvong cho DNNVV

QHwdNng dan vé chuyén dbi xe dién cho cac doanh nghiép

QHwéng dan vé dén LED hiéu qué ndng lwong cho cac doanh
nghiép

dCac ban ap phich cho DNNVV
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BOCONG.

E-learning platform

* https://www.seai.ie/plan-your-energy-journey/for-your-
business/steps-to-energy-efficiency

* https://www.seai.ie/about/tools/energyacademy

* https://www.climatetoolkit4business.qgov.ie/

* https://www.se.com/ww/en/about-us/university/

< Global
e . Gateway-
THUOHG. et Wy

BOCONG.
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Cac m6 dun hoc tap online

Ban da st dung nhirng nén tang hoc trwc tuyén nao?

Chung co6 dwoc st dung rong rai & Viet Nam khong?

Liéu khu vyrc doanh nghiép vira va nhé cé str dung chung khéng?

Nén phat trién nhirng chi dé nao??
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Ki€ém toan cong ty nhua tai Ha Noi

Cac co hoi cai thién dwoc xac dinh:

RO ri khi nén 2% tiét kiém nang lvgng duoc xac dinh
Cai thién hiéu suét van hanh clia bom nuwéc  [REL hién trwong

chiller dé lam mat thiét bi san xuat

L&p dat hé thdng gia nhiét dién tir dé thay - . o -
thé gia nhiét dién tré M6 ta quy trinh chi tiét trong bao cdo
Thay thé gla nhiét dién tr& bang gia nhiét
hong ngoai cho thiét bi san xuét N — N
V& sinh cau can trong nwéc tudn hoan cia  [IAASEISAYET kiém tir kiém soat van,hanh
chiller dwoc xac dinh vadi tinh todn chi tiét

Lép d&t bo loc séng hai dé giam tac dong
clia séng hai

D3 |3p d§t hé théng do dém tam thoi dé

ho tro cac tinh toan
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Cac khuyén nghi cdi thién cho Céng ty Nhwa

« Tap trung vao pham vi kifm < Cac hinh anh dwoc cung cap

toan. trong bao céo kiém toan cho thay
« Khoéng c6 phan tich chi tiét vé mot sO thiét bi da cd, bao cao
nang lwong trong co s. kiém toan nén dé xuat:
- Khzo sat anh nhigt dang k& cho ~ — Thay thé may nén khi
cac ta dién nhwng khdng cé anh — Thay thé may lam lanh (chiller)
chup hé théng nwéc lanh — Nang cép thap giai nhiét

Cac co hdi cai thién dwoc trinh bay & trang 79-114. Can nhac chuyén
cac co hoéi nay 1én phan dau cla bao cao.
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e Curngasn lnewn.

Ki€ém toan bénh vién tai tinh Péng Nai

Cac co hoi cai thién dwoc xac dinh:
+ Cai tié‘n hé tfjéng quan ly ‘ 15% tiét kiém nang luong dwoc xac dinh tai
* BO dieu khién thong minh cho dieu RallaReg¥ielst:;
hoa khong khi
* Hé thong nwdc nong nang luvong EYRRCRR AN N trong bdo cdo
mat troi

* Phim cach nhiét trén cira s MGt s& tiét kiém tir kiém soat van hanh duoc
+ Dién mat troi (Solar PV) xac dinh v&i tinh todn chi tiét

D3 13p dat hé théng do dém tam thoi dé ho
tro cac tinh todn nhung thoi gian han ché
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e Curngasn lnemn.

Cac khuyén nghi ki€ém toan bénh vién tai tinh Pong Nai

+ Khéng co phan tich chi tiét vé ndng lwong
trong bénh vién.

+ Ngac nhién la khéng cé khoan tiét kiém
n?o tor quat :[rong bénh vién "Khéng cé
tiém nang tiét kiém nang lwong”.

+ Viéc do dém cling nén mé réng sang
giam sat ngoai gio.

+ Ba&o céo bao gébm thao luan vé nuéc
nong xoay quanh hé thong trung tam véi
bom nhié’t nhwng khong dwoc duwa vao
cac khuyén nghj chung.

68



LW o
& g gy W9
B CONG THUONG Funted by Cdma naced P Lt 1P O

e Curngasn lnewn.

Kiém toan cdng ty néng nghiép tai Hd Nam

Cac co hdi cai thién dwoc xac dinh: Cac hé th("jng tiéu thu nang lvong

Nang cao céc giai phap. quan ly va chinh cua cong ty, bao gom:
hoan thién hé théng quan ly ndng »Hé théng may san xuét;

lwong & thé ieu s
: - o _ »Hé thong chiéu sang;
Cach nhiét cac van dwong 6ng hoi > Hé théng quat;

Kiém tra va giam sat ro ri khi nén .
1o 1ra ve giam sat o 1 < > Hé théng bom:
Lap dat b loc séng hai tich cwc > Ha thé «v nén khi:
B4 sung hé théng kiém soat khdng ¢ thong may nen xni, -
khi dw cho 10 hoi »Hé thong lanh va diéu hoa
khéng khi;
> Hé théng 16 hoi.
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B CONG THUOKG.

e Curngasn lnemn.

Quan sat tir kiém todn céng ty néng nghiép tai HA Nam

Phan tich hé théng 16 hoi rat tbt.
Khéng c6 phan tich chi tiét vé nang
lwong trong co so.

Can co cac co hdi cai thién trong moi
hé théng st dung néng lwong.

Can co cac co hdi cai thién trong moi hil i e

he thong Su’ dung nang |U’0’ng Kidm todn ndi b j““ Cam kit quén ly
Bao cao xac dinh mét may nén khi :

hoat dong tai/khéng tai va khong co KN 6ih , N X VeNEaL,
khuyén nghij I&p dat VSD.

R4t t6t khi thay cac anh nhiét lién quan Muc tiéu va chitisu seus

dén nang lwong va cac céng cu cua
UNIDO trong bao céo kiém toan nay.

Chi 88 higu sulit NL Buérng co so
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Khuyén nghi ki€m toan cdng ty chan nudi

Cac co hdi cai thién dwoc xac dinh: B&o céo kiém toan nén di sau hon

* RO ri khinén vao chi tiét xung quanh cac doi

« Kiém soat qua trinh chay ctia nbi twong str dung nang lwgng trong
hoi san xuat.

Nha may thrc an chan nudi cé cac

Téng tiét kiém 135.000 kWh/nam  SEU - doi trong st dung dién dang
hoac 0,5% nang lwong cta co ké bao gébm ngh|en va tron nhung

s&. khéng dwoc dé cap trong bao céo.
Bao cao tap trung vao hé thong ho'i
nwo'c von da nhan dwoc dau tw
dang ké vao nam 2022,
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Kiém toan céng ty ché& bién mach nha

« Phan tich chi tiét dién nang tbt  Phan tich tot vé nang Iwo’ng SO VOI

» Gilp tap trung vao cac doi twong s san xuat bang biéu do va hoi quy
dung néng lwong Ion nhat trong qua  dwatrén cac b'er_‘_ §9_“e” quan.
trinh kiém toan s

+ Xac dinh dwgc mirc tiét kiem nang iEE Ei
Iuo’ng 28% téng nang lwong cla co o z
S 07 ) # e P a‘.-&,,ﬁv_«éaﬁr,-v: FEFAAA A

3
| —

- Phan tich d& liéu c6 sén rat xudtsac - =7 =
* Xuhuwong (tiéu thy clia) mdy nénkhi = . .- =277
dwoc theo doi trong hon mét thang =l .

o o g b
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Két luan vé kiém todan

o Mot sé khuyén nghi rat tot da dwoc dua ra
* Phéan tich rd rang dugc thyc hién trén moét sé bao cédo

Quan sat tich cuc kiém toan

Khuyén nghi:

e Cac bdo cao toan dién dang duoc xay dwng, day 80-140
trang.

e Xay dung can bang ndng lwgng va tap trung vao cac SEU

e Gilt dung trong tadm cua cudc kiém todn, may phat dién
dy phong khéng nén la trong tam

» Nang cao murc dd tham vong vdi cdc kiém todn vién, suy
nghilén hon.

73

L * Global
& ‘-Gateway!

B CONG THUOHG.

s g s

TUYEN BO MIEN TRU

Tai liéu nay duoc bién soan trong khuén khé Dw an “Day manh
hoat déng tiét kiém nang lwong trong cac doanh nghiép céng
nghiép l&n théng qua hé théng quan Iy ndng lvong va téi wu hoa
hé théng va thuc hanh tiét kiém nang lwong trong cac doanh
nghiép vira va nho tai Viét Nam” (Dw an IEEP) do Lién minh chau
Au (EU) tai tro, B6 Cong Thuong (B6 CT) quan ly va Té chirc Phat
trién céng nghiép Lién hop quéc (UNIDO) thuc hién. Néi dung tai
liéu hoan toan thuéc trach nhiém ctia Dw an va khéng nhat thiét
phan anh quan diém ctia bat ky ca nhan hay tb chirc nao.

74



avy -1-‘_
< Global I?ﬁ
E '-Gateway- ,d?w i
ot ctnen aemel e it e G

B CONG THUOKG.

I : Cac ban cé cau hai?
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