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CHUONG TRINH CHUYEN DICH NANG LUONG BEN VNG VN-EU (SETP) Z Global Qéiﬁgj
.-‘, D3y manh hoat déng TKNL trong cac DN cdng nghiép I&n théng qua hé thengquanlyNL - * Gatew ay “ - ;’h(- i
soconauong VA t6i U h6a hé thing va thirc hianh TKNL trong céc DNVVN tai Viét Nam (IEEP) e oD L0
CHUONG TRINH DAO TAO
’ “CAC GIAI PHAP VA THIET BI MOl
TOI UU HOA HE THONG HOI NUOC CONG NGHIEP”
Thoi gian: 8h30 — 12h00 ngay 16/12/2024
Khach san Victory - 14 Vo Van Tan, Quan 3, TP.HCM)
Thoi gian N¢i dung Nguoi trinh bay
8.00-8.30 bang ky hoc vién
8.30-8.40 Phét bicu khai mac Dai dién dy 4n IEEP
Phuong phép tiép can hé thong va tong
quan vé cac bod phén co ban trong hé théng
hoi
8.40-10.00 | Céc giai phap/thiét bi méi dé t4i wu hoa he | Chuyén gia quéc té
théng hoi nuéc (FD&D SMART, b trao
d6i nhiét, bo luu trir nang lugng nhiét,
may bom nhiét, may nén nhiét, v.v)
10.00-10.15 | Nghi giira gio
10.15-10.55 | Cac giai phap/thiét bi méi dé téi uu hoa hé N
X ek Chuyén gia quoc té
thong hoi nude (tiép theo)
10.55-11.25 | Giai phap dau tai nhiét va dong phat nhiét | Chuyén gia qudc té
va dién
11.25-11.50 | Thao luén
Phat biéu két thuc Dai dién dy 4n IEEP
12.00-13.30 | An trwa tai khach san Toan b 16p hoc
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T8i wu héa hé théng hoi cdng nghiép (SSO) — Thao ludn vé&i nha cung cap

DPuwoc phat trién bdi :

Riyaz Papar, PE, CEM, Fellow — ASME, ASHRAE
Hiép hdi ky su co’ khi My; Hiép hdi ki su sw@i am, lam lanh, théng gié va diéu hoa khéng khi My

‘3 {:éﬁlﬁ:ﬂay s QJ@

Lo'i cam on

¢ Nhém UNIDO - Vienna, Cong hoda Ao
* Nhom UNIDO — Viét Nam
* BO Nang lwgng Lién bang, My

* Phong thi nghiém quéc gia Oak Ridge, My
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Riyaz Papar, P.E., CEM, Fellow — ASME, ASHRAE
Hiép hdi ky suw co’ khi My; Hiép hdi k§ sw swéi 4m, lam lanh, théng gié va diéu hda khéng khi My
Qua trinh dao tao:
. Thac sT (K thuat Co khi), Dai hoc Maryland, College Park
. C& nhéan ky thudt (K thut Co khi), Vién Céng nghé An Do, Mumbai

Kinh nghiém chuyén moén:

*  UNIDO - Chuyén gia quan ly ndng luvong va t6i wu hé théng ndng luvong
e Phong thi nghiém qudc gia Oak Ridge — C8 van vé hiéu qua nang lugng trong cong nghiép va giam cac-bon
e Congty cdng nghé Hudson — K§ su cao cap

. Nhitng don vi d3 tirng cong tac — Dich vu Nang lwgng Enron, Phong thi nghiém quéc gia Lawrence Berkeley, Energy Concepts
Company (tat ca déu & MY)

Céc bang cap va don vj cong tac khac:
e Chd tich, Hiép hoi ki su co khi M§, Phan ban céc nganh céng nghiép x{ ly, 2003-04
+  Chu tich, Hiép hoi ki sw sudi &m, 1am lanh, théng gid va digu hoa khong khi M§, Uy ban K§ thuat 8.2: Cac may ly tam, 2009-10

+  Chatich, Hiép héi ki sw sudi dm, 1am lanh, théng gié va diéu hoa khong khi My, Uy ban K§ thuat 1.10: Cac hé thdng ddng
phét, 2010-11

Théng tin lién hé: Email — r.papar@unido.org; LinkedIn page (Riyaz Papar); Phone: +001 346 610 8787
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Muc tiéu dao tao vé téi wu héa hé thong hoi

* Giulp cac don vj cdng nghiép dénh gid hé théng hoi va dat duoc viéc
tiét kiém nang lwong cling nhu gidm chi phi qua:
e Van hanh va kiém soét hop ly
e Bdo dudng hé théng
e Quétrinh s&r dung hoi hop ly
e Pdng phéat
*  Ung dung cac cdng nghé tién ti€n nhat hién nay

* Gidi thiéu va chirng minh cac chirc ndng cta cac cong cu phan mém
danh gia t6i wu hda hé théng hoi da duwoc cong bé cho dai ching bai
bé nang lvgng My
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Thuong mai
9%

Dan dung
16%
Ngudn: Co quan Théng tin Nang

Van téi lwgng clia BO Nang lwgng Hoa Ky;
26% TS chirc Nang lvong Quéc té (s6

lieu nam 2019)

Lwong nang lwong trong
cong nghiép = % Luong
Ning lwong toan thé gidi

Céng nghiép
49%

1 quad Btu = 1.055 EJ

m Cong nghiép m Van tai " Dén dung = Thuong mai
Téng san lwgng ning lwgng toan thé gi¢i ~ 620 quad Btu
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San lwong nang lwong — Tiéu thu nang lwong cua Viét Nam

 Viét Nam nhap kh3u — Than, khi thién nhién, Dau mé va cac nhién liéu 1dng khac

NL Tdi tao|
2% —

San xuat: 2.56 quad Btu

Tiéu thu: quad Btu

Slide_6 Ngudn: DIt liéu cla T8 chirc N3ng lwgng Quéc té - 2019



Manufacturing Energy and Carbon Footprint
Sector: All Maniufacturing (NAICS 31-33)

Onsite Energy,

LIy Process Heating
] mmes
b ’ Process Gooling |

Onsite Process
Generation Energy
AL nad - .’w
[

Onsite Energy Use: 14,744 TBtu
Onsite Emissions:

Nonprocess
Energy

Cl Facility HVAC

K Facitity Lighting

=2 f:tﬁl‘i‘:&.,. ﬁw

TEOMMT CO.e

Tong lwvong tiéu thu ning
lwong trong san xuat va
dau chan cac-bon

Ngudn: D liéu Khdo sat vé Luong
Tiéu Thu Nang Lwgng trong San
Xuat ndm 2018 ; Nang luong &
D4u chan Céc-bon (phat trién bdi
Energetics)

Qud trinh lam mat Dién - héa e Wé'rkl;lé: ety
va lam lanh 2% 2%
2%

Cdc qud trinh khdc |
3%

sudi 6m, Thong gid,

5%

Chay mdy méc
14%

Hoi nudc

32%

Chiéu sdng

1%

Gia nhiét tryc tiép

B g mE

Lwong Tiéu Thu Nang
Lwong Trung Binh clia
mot Nha May Cong
i | Nghigp
Lwu y: Khéng bao gém cdc tén
that bén ngodi co s&
Nguén: DIt liéu Khao sét vé
Lugng Tiéu Thu Nang Luvong
trong San Xuit ndm 2018 ;
Nang lugng & D4u chan Céc-
bon (phat trién bdi Energetics)
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.+ Gatewiay

e Hodadau

e Ché bién ddumd

e Ché& pham |am nghiép (Bot gidy & Giay)
e Thyc pham & D6 uéng

* Nhua
e Caosu
* Dét may

e Dwoc pham
+ Sanxuat 13p rdp

-Gateway

& o EE .

Tai sao st dung hoi nwéc?

e La mot ngudn gia nhiét vo cung hiéu qua — Nhiét d6 khéng d6i, hé s6 truyén nhiét cao
nhat (khi ngung tu)

e V6 cung hiéu qua vé chi phi khi phan ph&i dén diém sl dung

e Cothé duoc diéu khién mot cach rat chinh xac

* LA mot mdi trwdng truyén ning lugng rat linh hoat - ¢é thé dwoc s dung cho qua trinh
gia nhiét cling nhu san xuat dién

e Cdng nghé va &rng dung da duwoc thir nghiém va chirng minh & ca quy mé 1&n va nhoé

e C6lgiich hé théng déng ké!
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Cach tiép can hé théng

® Gnm ®

P

* Chia khda cho viéc van hanh va bdo dudng hé théng tién ich cia nha

may mot cach cé hiéu qua vé chi phi

e Chuy dén hé thdng nhu mot thé toan dién, chir khéng chi la tirng bd

phan thiét bi mét cach riéng |é

* Phan tich cd hai mat cung va ciu cla hé théng va cach ching tuong tac
* Hau hét cac hé thdong céng nghiép sé can mot Phuong phéap Tiép can Hé

théng dé cé nhirng phan tich mot cach dung dan
« S8 dan dén tiét kiém nang lwong va chi phi dang k& hon so vai "phan

tich theo cdp do6 thanh phan"
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Khi sén phém { Y

chdy (kh6i)

Van cdch ly
P v,
Bf’ say ) Quat théi
khéng khi cudng birc

B6 hém nudc ” |

Bdy
hoi

-

Nhién‘ll;é‘t_l

Khéng khi cp cho cap
qud trinh cha)

Thiét bj Trao déi
nhiét dang 6ng vé

Thiét bj gia nhiét

BE thu héi
nuwéc
4 ngung

e Bateway

® G @

Hé théng ho'i tong
quat

Ngudn: B6 Ndng lugng
My, Chwong trinh thuc
hanh tét nhdt vé Hoi
nuwdc
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Hé thdng c6 3 cip ap suat

Nuwéce cép

Nhién liéu Nhién liéu | Nhién liéu | Nhién liéu |
VY
g

My phit Tua- t_[:

bin ngung

R
EILM sung

Thiét bi ngung
tu bé mét

Slide_13 Ngudn: B Niing lrong My, Chirong trinh thurc hanh t6t nhdt vé Hoi nuréc
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Toi wu héa hé thong hoi — Cac céng cu & Tai nguyén
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MEASUR

Weicome 1o the most efficient way to manage and cptimize your faciities' systems and equipment.

caiciafiens iroim one of o many propesty and

Creats an assessment i medei your Sysiem and fnd opperiuniies for eficiescy
Gt starte with one o e Koliowing opons.
10y e Pl 3y poiked ong e waay, ciick: on i U User Wawusd icon

Cong cu MEASUR
Bo Nang lwong, My

Measur.ornl.gov
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So d6 hé théng
hoi

S281thr W

AT B3vhr

Slide_16



B o @
[N

Tém tat vé hé théng hoii

RESULTS HELP BOST SUMMARY
= il =
| STEAM SYSTEM SUMMARY Generation 2,789 8 KW

Emissbons From Fusl

Emiasions From Change in Eleciriciy o
ports
ot Eminsi | adanes | B
Sl = 3
1 Fuel |
(! Builer Fusl Uss ) 1.242, 41018 GJivr |
Boilar Fusl Sost (S) | 6808408 |
Electrichty Geperated . ammarsew F
Elaetricity Cost (5) 2,150,000 |
Maka-Lip Watar Ragulrad 132,003 12 m?

Slide_17

e T
e e s it

e Lasses 43 GUNY {30.4%)

i Bi€u d6 Sankey
wseemsasom y@ hé théng hoi

Unretumed Condensate § GIfbr (6,2%)

Condensate 24 GIftr (16.6%)

" Dthr L igh Mg . Low Pressent Header, Congensane. Deaerafor Vert, Condensate Flash Tank
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Cong cu Danh gia hé théng hoi (Steam Assessment) trong
MEASUR c6 thé danh gia cac dv an cdi thién hé thong ho'i thiét

yéu
¢ Nhu cau hoi thay déi * Thu héi nang lwong khi xa 1o
e Hiéu suat 1o hoi * Thu héi nang luvgng cla nuwdc

ngung
* Nhién liéu thay thé
e Thu hoi nhiét
e Tua-bin hoi
e Thu héi hoi gidng ap

... Va rat nhiéu dy an khac véi cac
kich ban khac

Slide_19
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e e
e =
@ Steam Example P |
[ et s1aa e
Ewecutrve Sumeary  Enegy Summary  Losses  Dagam  Repod Gaght  Igul Summasy  Faclyinka  Sankey
Baseline Aemave Teebines Flash Condemase. inciease Condemese Aecovery Soenariod Ba’o céo (Tém
. 9 7
Rttty = = tat dw an)
oo - —
Porwsnr €t fhoyr] 200030 1A 8 12500 1M e 2006000
Swmq - A8 4 A THAN )
Fal Comt {84y7) DMINS 2009578 nsss 2308 86 pat ik
Swing - T o it sl L}
koo Water Comd {iy1) L 9N e 2'!]].36 42) 585
Soeg - e o HE i
Aanuat Cont {5} B nam 352000 ey wais
Al Savings 1) - T Tas s I
Imghneatston Coar - - - - -
Fayback Pudod imorena) - - - - -
Sebectud Enmrgy Pruiects
" Opevatices
Operations Opesatiorn
Mosicatens - Tt e Hastnt Eisanine
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8 Gom ©

JImproving Energy, Environment
@ & Economics.
b ate. Calculate the appropriate insulation

e—ftm?.ﬁwm r.|u.l-et-=!y and easlly. 3 E P I u s

CET-ATARTED

c6 san ban ONLINE

3Eplus.org

Slide_21 https://www.3eplus.org

e Gam ®

3EPlus phién ban ONLINE

Slide_22 https://www.3eplus.org
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& iba = _”§??”

T6i wu hoi & khu vuec tiéu thu hoi

* Xac dinh cidc ngudn nhiét |ang phi

e Khi/khoi tlr cac bo gia nhiét

e San pham/ban thanh pham thai nhiét cho nudc lam mat cla thép giai nhiét

e San pham/ban thanh pham thai nhiét & cac quat tan nhiét

e Lo d6t rac va ndi hoi san xuat phu pham tir chat thai
— C6 thé 6 gidi han vé nhiét d6 thap nhat & 6ng khoi

e S{r dung phan tich pinch cho viéc van hanh mét thiét bi / trén toan bd nha may, phan
xuong

(6 san cac cdng nghé thu hdi nhiét khac nhau
e Vong tudn hoan nudc /dau néng
. 6ng nhiét
* Trao d&i nhiét truc ti€p khi ngudn nhiét cap va thai & kha gan nhau

Slide_23
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& iba = _”§??”

4 tru cot cuia viéc giam Cac-bon

g 8
]
=] < g
=] © e 0
w0 ‘0 5 -
[« < o (S
(0 N ) \(O
2 :§E 23 (@
9 = = 22
E Q- 2 oo
o o~ ch s |
: <
@ < =
I 2
I _________ _ S
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Toi wu hé théng hoi — Phat hién & Chuan doan Loi

Slide_25
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INDUSTRIAL INTERNET OF THINGS

A Hé thdng SMART cung viéc

& pall | phat hién va chusn doan 13i
®o
{? v && La e SMART I3 két néi van vat Cdng nghiép
< Things - 110T) duoc diéu hanh béi cac
v hé théng théng minh
e C-:D @ tué Nhan tao va Hoc May
S, + Phat hién va chuan doan 16i s& gitp
pa— FQ —- tién t&i Toi wu theo thoi gian thuc

= tién tié€n nhat (Industrial Internet of
= i 4| v +  Cdng nghé d3 dwoc nang cao nho Tri
¢ Lién tuc diéu chinh
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Cac thanh phan co ban ctia hé thong SMART

Lién tuc theo doi cac dit liéu chinh

Theo ddi do ludng xu hwdng cac chi s hiéu suat

Phan tich hé théng dwa trén cong nghé dam may

Dinh lwvgng khoang chénh |éch hiéu sut véi mé phdng tai thanh phan (ban sao ki thut sd)
Phat hién & Chan doén 16i

Tich hop lién mach vdi hé théng DCS clia nha may

Diéu khién c6 phan hoi vong kin dé€ t8i wu hda hé théng

Kha nang so sdnh chun van hanh va xac minh tiét kiém nang lvong

T6i wu hda da thiét bj (16 hoi, may lam lanh)

Bao mat mang

Slide_27

8 Gaom ®
Ap dung Phat hién & Chan doan 16i
cho cac hé théng Nhiét

» MOi hé théng Ia duy nhat

e Dir liéu “Thiét yéu” va “Can
thiét” dwoc chi dinh cu thé cho
tirng hé thdng riéng biét

«  Cac 16i thong thudng cé ton tai
* Bam ban / Cau can thiét bi

trao déi nhiét

e Cacvan dé vé dong chay
* Truy bt hé théng

Slide_28
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e Bateway

0.550

Hiéu qué hon g 1 |

0500 |

Khoang chénh Hiéu
suat — Xac dinh &
Pinh lvgng

Kém hiéu qud hon

0.450

Nang lwgng riéng (GJ/Pon vi san xuat)

0.400

e

] ] ] ] ] ) ] ] ] ]
JE R . . S I O @-.@s 3

Thoi gian
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P

® G @

Tich hop lién mach véi
SCADA & lich str cia nha may

e Diéu khién Edge

*  Thiét bj rat xa cling c6 thé
duoc giam sat mot cach dé
dang

* Loai bo viéc sir dung duong
cép, day va 6ng mang dai -
khéng can bao tri

Slide_30
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Van hanh Thiét bj trao d6i nhiét

Hoi nuwdc

Van diéu
khién

—> |Luwuchéat

Luu chat Thiét bi TDN

X Van N&i tat

B3y hoi

Slide_31
8 Emm @
120
100
Q 8o
9-‘ oA ~ oA’
8 6o P Hiéu suat Thiét
. — bi trao doi nhiét
g 40 //
20 ./ —e— Hoi nudc / nudc ngung| |
&  Nudc/nudccép
; | |
° () 0.2 0.4 0.6 0.8 1
Chiéu dai Thiét bj TDN
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e Bateway

Hiéu suat Thiét bj trao ddi nhiét

Q = msteam * (hsteam - hcond )

e Thiét bj TDN bi bam béan:
* Lam nhiét d6 (hoi nwdc) tang
+  Ap suét hoi nuwéc tang
* Enthalpy ngung tu tang
e Su chénh léch Enthalpy (hoi nuéc va nudc ngung tu) giam
e D&ivdi lwvgng nhiét yéu cau nhu nhau, lvong hoi nudc yéu cau phai ting Ién
*  N&u nuéc ngung tu khong duoc thu thap - dan dén nhitng khoan phat thém
*  NE&u nuwdc ngung tu bi xa ra méi trudng - s& xay ra that thodt ning lwong

Slide_33
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4 800
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E 25 % 650 ?n
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Toi wu hé théng hoi — Tich trir nang lwong Nhiét

Slide_37
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Lwu triv véi cdc hé thong
Nhiét Cong nghiép

* Luu trlr Nang lvong Nhiét
KHONG phai mgi va ciing
khong phai THE HE TIEP THEO

«  Ung dung clia né mdi khién
né doc dao

* Tac dong lan réng trén toan
b6 hé théng

Slide_38



o DATEWAY

® G @

Lwu trir Nang lwgng Nhiét la gi?

* D4 la mdt loai pin b chirc ndng nhu mot ngudn phat hodc thu nang lwong

e Tich trir Nhiét
* Lanh — nudc phén tang, bang, ...
e Noéng - hoi nuwdc, nudc, dau, ...

e C6 nhiéu phuong phdp Ivu trir nang lvong nhiét khac nhau va cé thé duoc st
dung mét cach rat hiéu qua dé
e Giam thiéu ca chi phi van hanh va vén dau tv
e Giam nhu cau vé dién / nhiét
e Giam t6ng nang lvong tiéu thu & tdng hiéu qua hé théng
e Gidm lvgng phat thai khi nha kinh (vdi su két hop cha cdc ngudn ndng luong téi tao)

Slide_39

Lo ich cta lwu trit nang lwong Nhiét

* Tiét kiém chi phi nang luvgng
e Giam nhu cau dién dinh cla thoi gian chay
e Tach roi thoi gian sir dung (tai) va gid thanh
e Hiéu suat hé théng cao hon - van hanh vdi diém cai dat ¢ dinh

* Logiich giam carbon
e Sirdung ndng lvgng tdi tao - nang lugng mat troi va gié
* Loai b6 cac tram du phong cua luwdi dién

e Giam kich thudc thiét bj

*  Hé thong cd thé duoc thiét ké cho tai trung binh tinh cho ca ndm thay vi tai dinh chi dién ra it hon
5% téng thoi gian van hanh
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Loi ich cda lwu trit nang lwgng Nhiét

* Tiét kiém chi phi vén
*  Thu nhd kich thudc cla cac 16 hoi I&n va thiét bi swdi dm & mirc nhu thiét ké
*  Hé thdng va thiét bi nhd hon - bom, quat, bién ap, v.v.

e Cacloiich cha hé théng
e T6i wu hda cdc thiét bi clia hé théng - loai bd cac vdn hanh & mirc non tai
*  Van hanh hé théng & diéu kién thuan lgi cho phép hiéu suit hé théng cao hon

* Tang d6 tin cay va tinh dy phong
e Luu trit ndng lwvong Nhiét cé thé cung cap cdng suat b6 sung va ludn dy phong N+1
*  Van hanh céc thiét bi chinh én dinh hon, tdng cudng tinh tin cay
*  Kha nang thyc hién bao dudng dinh ky va dy phong dé ting cwdong tinh dang tin cay

Slide_41

Binh tich ho'i

*  Muc dich chinh - Lwu trir Nang lwgng Nhiét

e  Tic déng dang ké dén van hanh
e (Cong suat phan xudng 16 hoi
*  Hiéu qua ndng luong
e Tiét kiem nudc
e Van dé moi trudng
e Van détiéng on, ...
e Céc &ng dung truyén théng
*  Van hanh theo mé

e Cac nhu ciu hoi gidn doan cao va thap

e Cac giai doan c6 cac dinh vé nhu cau hoi nwdc rat nho

Slide_42
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Binh tich hoi

Théng hoi —
Khé véan hanh
16 hoi

Tich lay hoi
du thtra

Van hanh theo mé
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Binh tich hoi — Pwong biéu dién phu tai hoi: Chu ky thei gian

B R R
o N b

Phu tai hoi (TAn/gid)
[*]

o 5 10 15 20 25 30 35 40 45 50 55 60
Thoi gian (phut)
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Binh tich hoi

Thém moét binh tich hoi duoc chon c& phu hop
Duy tri 16 hoi & trang thai van hanh 6n dinh

Thoi gian tang san lwgng trong 15 phat
¢ Hoinuwdc tlr 10 hoi va binh tich hoi

Cham lai trong 25 phat
¢ Hoinuwdc tir 10 hoi va/hodc binh tich hoi
e Hoinudc cap cho binh tich hoi

20 phut tiép theo
* Hoinudctr 10 hoi
e Hoinudc cap cho binh tich hoi

Slide_45

Binh tich hoi

Phu tai hoi (Tan/gi®)

o0 5 10 15 20 25 30 35 40 45 50 55 60
Thoi gian (phut)
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Binh tich hoi
e Lo hoi hoat déng 6n dinh v&i phu tai 4,6 tan/gi®

s Tong lugng hoi nwdc da cung cip trong mot gid = 4,6 tan
* Phan dién tich gidi han bdi cadc dudng phu tai la nhu nhau

e Cac Lgiich cho nha may
e Tiét kiem nang luvong do hiéu suat 16 hoi tét hon
e Van hanh véi s6 lvgng 16 hoi t8i thidu
Khéng cé xa hoi nwéc
D0 tin cdy cao hon trong van hanh
Céc co hoi t8i wu hé théng khac (turbine hoi)
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Cac kich ban cé loi nhat cda viéc Lwu trir ndng lwong Nhiét

Khi nhu cau vé hoi nwdc cao (hodc rat cao) trong khoadng thoi gian twong d6i ngan
* Hay nghivé nhu ciu suwdi am cé dudng dic tuyén clda hé théng khi nén

* MO réng vdi ngan sach rat han ché

e Hé thdng cd tinh chat quan trong can van hanh véi khd ndng du phong téi thiéu

*  Nganh cong nghiép dang tim céch giam carbon va st dung ty |& ndng luong tai tao
cao hon moi khi cé san
* (Cac irng dung 1o hoi dién
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e Bateway

Toi wu hé théng hoi — Bom nhiét cong nghiép

Slide_49
B i om ®
Bo'm nhiét cong nghiép (Industrial
. SCIENCE Heat Pumps - IHPs)
/ BAS ED e CacTién bd Cong nghé
TARG E—rS e Cac chét cong tadc méi
e Cac d6i méivé may nén
DRIVING AMBITIOUS CORPORATE CLIMATE ACTION , A N ,A L.
e Cac bom nhiét kich hoat bang nhiét mai
e Cacloiich
] e Cong nghé chinh trong danh muc cac cong
4 nghé dién khi hda
A e Céaclgiich vé nang lvong cling nhu phi
| * nang lugng, gidm phat thai khi nha kinh
"""""" *  DPidu khién duoc cai thién
Thay thé Nang lwgng: Bién khi hoa mot cach cé ich « T8¢ d6 phan hoi
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Hé théng bom nhiét

* Nang lugng (nhiét) luén ludn truyén theo hudng tir cao xuéng thap - theo qua
trinh khong thuan nghich mét cach tu nhién
*  Dinh luat th hai cda nhiét déng hoc quy dinh huwéng truyén cia dong nhiét

e Co nhirng hé théng cd thé dao ngwoc qua trinh truy@n tir cao xuéng thap nay

e D6 la cac hé thdng bom nhiét!

* Bom nhiét duwa nang luong tir noi c6 nhiét d6 thap va truyén tdi noi cé nhiét
do cao hon
e Liéu hé théng |am lanh hodc hé théng chiller cé thuc hién cong viéc twong tw khong?

e V@ ly thuyét nhiét dong luc hoc, cc chu trinh |a giébng nhau — chi cé diéu kién
van hanh 13 khac nhau, cé thé gidng hodc khac nhau va “hiéu (rng cé ich” sé xdc
dinh thuat ngly

Slide_51
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Nhirng diéu cin ban vé Bom nhiét
Ngudn nhiét nha, Tk — COP 1aiing = Quin/NaNG Irong vao

ﬁ COP carnot, heating = Tsink/ (Tsink_ source)
CoP heating = Carnot Eff. * COP carnot, heating
Hiéu sut chu trinh Carnot nguoc chiéu (Bom
nhiét) nam trong dai ~30 - 60%

Nang lwgng vao:
Cong hoac Nhiét

i

Do nang nhiét dé giam twong
dwong véi hiéu suat bom

m nhiét I6n hon

Ngudn nhiét thu, T,y e

bo tang nhiét do
cua Bom nhiét
sml Tsource

=T

Slide_52 Courtesy: Paul Scheihing, 50001 Strategies, LLC
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Cac loai bom nhiét cong nghiép (IHPs)

| Bo'm nhiét cong nghiép (IHPs) |

Chu ky kin

Kich hoat Nhiét(HA)

Nén ho'i co khi
(MVC)

Loai Il

Loai |
Ngudn Nhiét Ngudn
so cap (HA Nhiét thai
loai 1) (HA loai 2)

1 \

|
| chu ky hér hoiic bén her |

-

“Nén lai” ho'i — May
nén Nhiét (TVR)

“Nén lai” hoi — Mdy nén
co' (MVR)

| ,

| MVR kiéu h&

i B4n MVR I
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Adapted from Gluckman & McMullan 1988

Nang lwong lién quan xutr ly Nhiét trong Cong nghiép
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Héa Loc dau | Bot & gidy Thye phdm Sét thép
e s aL Bot & giay wep Satthép
B<B0"  WEO-50° ¢ 150-3G0° m300550° mSS0-L100° m>1100°

Ngudn dit liéu: McMillan va cac céng sy, ndm 2019

Uéc tinh lwgng ning lwgng st dung (TBtu )

g

g

8

0- -
Gianhiét Sdy Luyéen Luyén Xily X&ly Cwong Luyén
Iwu chat, kim | Quing nhigt nhigt hoava c8c
kim phikim dinh
loai hinh

Ngudn di liéu: B6 nang lvong, nam 2016
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Cac dai nhiét do cha Bom nhiét

160

140 4

e HP: Bom nhiét Cdng nghiép truyén théng
e HTHP: Bom nhiét nhiét do cao
e VHTHP: Bom nhiét nhiét do rat cao

HP Bién nhiét dong hoc

Nhiét do cap Tsu_p‘plv ["_(E

N OB O ® O N

© © © © © o©
1

o

T T T T

0 20 40 60 80 100 120
Nhiét d6 ngudn T, [°C]

Slide_55 Ngudn: Arpagaus va cdng sy (2018): Review on High-Temperature Heat Pumps, https://doi.org/10.1016/j.energy.2018.03.166
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Céc diéu co’ ban vé Bom nhiét Cong nghiép

Chi phdi b&i nhién liéu héa thach m | Chi phéi b&i bom nhiét Nhiét
Ie___
100%
Nhiét thai
100% Khi khoi Nhiét thai m it 5%
Phat thai 10% 100% Phat thai CO,

0, l

Nhiét
100% Bo'm nhiét
) @ (c _Nhigt )
Dlen nang
Dién
nang Qua trinh
nhién liéu hoéa thach Lo hoi Qua trinh K% Thu hdi nhigt thi
110% 5%
Nhiét
(n= Nhién liéu =m%)
héa thach

Slide_56 De Boer, R., Strengthening Industrial Heat Pump Innovation | Decarbonizing Industrial Heat, DTU, 2020.



Bo'm nhiét Cong nghiép
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e Hé thdng tich hop st dung Phan Tich PINCH gitp lam sédng to vé ngudn nhiét
thai va ngudn nhiét cap trong mdt nha mdy cong nghiép.

e Cac nganh cong nghiép x& ly c6 modt vai don vi van hanh cé thé lam cho qud
trinh tré nén dp dao va khuyén nghi la nén chia nho cc quad trinh thanh cac

khéi theo nhiét do

e Viéc can ddi lwong nhiét phu hop véi mot sy gia ting nhiét dd phu hop s& cung

cip mot gidi phap tdi wu dé ng dung

mot mdy bom nhiét cong nghiép

e Khi dp dung dlng cach, mdy bom nhiét cdng nghiép cd thé:
e Tang cuwdng hiéu suat nang lvgng cla cac van hanh céng nghiép téng thé

*  Giam lvgng phat thai khi nha kinh

e Gidm viéc sir dung nang luong so cap va do dé, gidm chi phi ndng lugng cda viéc van hanh

* Chi phi ban dau cia bom nhiét s& cao hon so vé&i cac hé théng truyén théng.
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DU LIEU TRUYEN TRU'C TUYEN CUA QUA TRINH

| 3

Ngudn nhiét Nhan Ngudn nhiét Nha

/
, ‘ °

céc dudng cong téng hop

duong cong i"‘—'i
téng hop Néng & t

Q

=]

Tiém nang
thu hdi
nang lugng
dudong cong
téng hop Lanh
Diém
?l——-ﬁ: PINCH

Q

Hinh 8 — Gidi thich Ve cac duong cong téng hop PINCH (NRCan, 2003)

Gateway

8 mom &

Phan tich Pinch dé€ dam bao bé tri Bom
nhiét cong nghiép (IHP) phu ho'p trong
day chuyén
* Ngudn nhiét Nhan nha nhiét — Dong
[am mat
e Ngudn nhiét Nha nhan nhiét — Dong
gia nhiét
* Phan trung lap gilta nguodn nhiét nhan
va ngudn nhiét nha (dong lam mat va
dong gia nhiét) tao ra cac dwong cong
téng hop va xac dinh nhiét (bé sung)
can thiét bén ngoai va nhiét lam mat
can thiét cho quy trinh
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Nhiét do thuc té [°C]

/O ——

Céc duwdrng cong téng hop Néng va Lanh

—wm |7 | Nhamayminh

_____ hon:

| Ethylene (cao
ho'n méi truong)
SS== phan tich Pinch

100000 200000 300000 400000 500000 B00000

Dong nhiét (kW)
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Ref: IChemE Pinch Analysis Model

et

Ung dung ciia Bom nhiét Cong nghiép cung phan tich Pinch

Ludn cb nhu cau nhiét (yéu cau tién ich nédng) cao hon nhiét d6 PINCH
Ludn cd du luvgng nhiét (yéu cau tién ich lanh) thap hon nhiét d& PINCH

Do d6, KHONG BAO GIO

Nha nhiét cho méi truong cao hon nhiét dé PINCH

Nhan nhiét cho quad trinh dudi nhiét d6 PINCH

Ludn thém mot Bom nhiét Cong nghiép véi mdt ngudn nhiét Nhan duwdi nhiét

dd PINCH va mdt ngudn nhiét NHA cao hon nhiét dd PINCH
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Nha mdy minh hoa: Ethylene (cao ho'n moi truong)

101°C Ngudn nhiét Nha

Al AUEE VL Lo hoi dung d8 tach Butan

Nhiét xtr ly
(Tién ich néng)

Bom nhiét Nang lwong
Cong nghiép vao IHP
IHP

Nwéc lam mat

78°C Ngudn nhiét Nhan
Tai liéu tham khao: Industrial Heat Pumps: Electrifying Industry’s Process Heat Supply, ACEEE Report, 2022
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Nha mdy minh hoa: Ethylene (cao ho'n moi truong)

109°C Ngudn nhiét Nha

Lo hoi dung dé xi ly 1am sach

Hoi nwéc vao
nwéc

Nhiét xtr ly
(Tién ich néng)

Bom nhiét Nang lvgng
Coéng nghiép vao IHP
IHP

Nuwée lam mat

77°c Ngudn nhiét Nhan

Slide_62 Tai liéu tham khao : Industrial Heat Pumps: Electrifying Industry’s Process Heat Supply, ACEEE Report, 2022
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Bo'm nhiét Cong nghiép — Cac kich ban cé loi

Van hanh lién tuc véi ngudn nhiét / nhiét thai san cé & nhiét do thap trong quy
trinh / nha may

Khoang cach dia ly gitta ngudn nhiét nhan va ngudn nhiét nha twong déi gan
(Co hitu dung)

Cac d6 nang nhiét do trong pham vi san cé cla thiét bij va sy twong thich gitra
vat liéu / cac lwu chat

Thoi gian van hanh 1&n dé cho phép hoan vén nhanh hon
Chi phi nhién liéu va nang lugng cao hon

S ménh doanh nghiép la lam gidm dau chan carbon va gidm phat thai khi nha
kinh

Slide_63
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e Bateway

Toi wu hé théng hoi — May nén nhiét
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May nén Nhiét TVR
* Cung cap kha nang nang cap hoi ha
ap (thai) 1én hoi trung ap, tlr d6
giam luong hoi cao 4p can thiét
¢ May nén hoi Co khi cling cé thé I1a
mot lira chon thay thé cho céc ing
dung may nén Nhiét

65
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Phan tich may nén Nhiét

¢ Phan tich may nén nhiét doi hoi su hiéu biét ki lugng vé nhu cau cda quy trinh
¢ Xac dinh ngudn hoi thai (hodc ha 4p) hién dang duoc xa

e Xac dinh quy trinh yéu cau vé hoi va dang sit dung hoi cao dp hodc trung ap

»  Xac dinh hoi lvu dong (thwdng 1a hoi cao ap) hién san cé trong nha may

e Lam viéc v&i nha san xuat dé lya chon May nén Nhiét

Ty s6 &p suét
Luu luvgng hoi nuwdc
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Ap suat dau day (psig)
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Phan tich may nén Nhiét

« Can bang vat chat
 Can bang ndng luong
*  Phuong trinh Bernoulli
* Hoiluwu dong

e Viduy: 20 barg
+ Ap suat dau hat
e Tysd
+ Ap suat dau day
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“-Gateway B

Trwéng ho'p dién hinh: May nén
Nhiét TVR

* Nha mdy loc dau
* Nhu cau hoi nudc
»  Ap suat~27 barg
* Nhiét do ~220°C
e Luwuluwgng ~60 Tan/h

e Ché do van hanh hién tai
* S dungvan gidm ap
«  Ong gdp hoicao ap ~ 57 barg;
hoi qua nhiét 450°C
+ Giadm 6n bang nudc cap 16 hoi

68
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Trwdrng ho'p dién hinh: May nén Nhiét TVR

Danh gid nang lvgng cho thay qua trinh cé phan (ng tda nhiét va tao ra
hoi b3o hoa cé dp suat 17 barg

Ché dd van hanh mdi

S dung bom nhiét céng nghiép — TVR — Mdy nén nhiét

Hoi lvu dong - 6ng gop hoicao dp ~ 57 barg; hoi qud nhiét 450°C
Hoi & dau hat — 17 barg

Hoi & dau ddy — 27 barg; 220°C

Giam 6n, néu can, bang nudc cap
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' - Trwérng hop dién hinh: May
43 F Ve N
WD ==, s nén Nhiét TVR
Im; L TN : ‘ A4 F
gm : L ‘ III. * Van hanh May nén nhiét TVR
lﬂm- 00 peg e * Hoi lwu dong - Ong goép hoi
, -M—l m cao ap ~ 57 barg; hoi qua
¥ : nhiét 450°C
E L. .2 g ’
* Hoi o dau hut—17 barg
2508 Header | T
I o ST 4 * Hoi & dauday — 27 barg;
8252 Header——— 220°C
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Trwdng hop dién hinh: May nén Nhiét
TVR

71

Dién hinh — 3 tac dong

e Trién khai may nén nhiét TVR nhu d3a dé
xuat
e Cacloiich
e Giam lvgng hoi cao 4p sinh ra
— Nhién liéu: Khi tw nhién (58/G))
— Tiét kiem nang luvong ~ 6.4 Gl/gid

* Tiét kiém hang nam ~$450,000
* Chiphildp d&t ~$150,000
e M6i tredng nha may loc dau chdng chdy nd

e Khdng cé chi tiét chuyén dong — Khéng cé
chi phi bao tri tron doi

e Giam lvgng nudc cap can st dung
e Udc tinh tiét kém duwoc ~$20,000

V&i may nén Nhiét

"« Gateway

8 Gnm ®

Thiét bi bay hoi & str dung
may nén Nhiét

» Nhiém ban trong nuéc

ngung?
e Nhiét dd chénh léch / Ty sé ap
suat

+ Ung dung rat cu thé

72

Tur: Jim Munch, JMPS
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Toi wu hé théng hoi — Thu héi Nhiét Thai (Chiller hap
thu, May lanh & Bom nhiét)

Slide_73
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Hé thong chiller hap thu

I TB Ngung tu I Nudc lam mat

A 4
‘ Binh chira ’

y

Bb Qué lanh I Nudgc lam mat
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Hé thong chiller hap thu ~N
[T~ - - — - - m - mmmm == — 1
|
|
1 Binh sinh hgi [{- Nhiét dau vao -
' :
2
I TB Ngung tu I Nudc lam mat — > S
c
O
— 1 N Binhhapthu W Nudgc lam mat =
A 4
. . 7Y
< Binh chira ) | | )
1
I L-~"
1 1
y
Bb Quad lanh Nudc lam mat I TB Bay hai I Nudc d&d dudc lam lanh
*
| | P ——
— -
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* Céc chat cdng tac

e Phia mdi chat lanh (chat lam lanh)
*  Ammonia
*  Nudc
e Cac luu chét hitu co khéc

* Phia dung mdi (Chat hdp thu)
*  Nudc
*  Lithium Bromide

e Cacloai mudikhac

* Gidi thich thuat ngit — lién quan dén néng dd cla chat lam lanh /mudi trong dung méi

e Pimdac
* Lodng

e Trung binh

76
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Hé théng chiller hap thu

* Sy bay hoi va sy ngung tu

 Su sinh hoi (Giai hap)
¢ Dung dich ddm d&c c6é hoi mdi chat lanh duogc gia nhiét dé tich bd hoi mdi chat lanh
+ Nhiét do va ndong dd dung moi thay d&i nhwng 4p suat van gilt nguyén
 Enthalpy tdng dang ké
* Nhiét dau vao cé thé cé nhiéu dang khac nhau
* Hoi méi chat lanh di tdi Thiét bi Ngung tu
* Dung dich sau khi d3 duoc khir hét méi chat lanh s& trd vé Binh hap thu

77
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"« Gateway

Hé thong chiller hap thu
* Binh hap thu

* Dung dich khdng chira mdi chat lanh tir Binh sinh hoi s& hdp thu hoi mdi chat lanh tir
Thiét bi bay hoi

* Nhiét d6 va ndng do dung dich thay d6 nhwng ap suét gitr nguyén

¢ Nhiét duwgc nha cho nudc lam mat

* Dung dich v&i ndng d6 cao clia mdi chat lanh s& duoc bom vé binh sinh hoi
* Thiét bj trao doi nhiét hién

* Dung dich ndng khdng chira méi chat lanh tir binh sinh hoi sé trao d6i nhiét hién vdi
dung dich chira lvgng méi chat lanh ddm dac tir binh hdp thu

* Nhiét d6 thay d6i nhuwng ndng d6 va ap suat gilt nguyén
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Hoi méi chat lanh

Thiét bj ngwng tu

Hé thong chiller hap
thu

Méichst Dungd
lanh Iéng co da

- .
bién hinh — Hé moét
cap Lithium Bromide / nwscdsavociam
Nuwéc '

—_—

Thiét bj bay hoi

'B < Glabal

“-Gateway B

Binh sinh hoi

ich
c

—
Ngudn nhiét

Nwéc lam mat - ||

Bo'm chat hap thu

79

So d6 chu trinh Ho'i nwéc/nwéc néng tiéu chuan

Hé thong chiller
hap thu

Hé thong Lithium
Bromide / Nwéc

TU: York International / Johnson Controls
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* M0t cach phan loai khac cua chiller hap thu LiBr/H,0
* Tacdobngdon
* COP~0.5-0.6
* Tdac dong kép
+ COP~1.0-11
e S8 yéu cau thém mot thiét bi ngung tu va binh sinh hoi so v&i may hiéu &ng don
* Tac dong3
* COP~1.4-15

e S8 yéu cau thém hai thiét bi ngung tu va binh sinh hoi so véi may hiéu ng don

81
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Chiller hap thu LiBr/H20 Tac ddng kép

Nudc Nguon
lam mat nhiét

Binh sinh hoi &
tang trén

Thiét bi ngung tu
& tang trén

Thiét bj Trao di
nhiét trung gian
nhiét dé cao

Binh sinh hoi &
tang dudi

Thiét bi ngung tu
& tang dudi

Thiét bi Trao d6i
nhiét trung gian
Van dan ng nhiét 4 thap

Bom dung dich

Thiét bj
hap thu

Nudc dd duoc Nudc
lam lanh lam mat
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Dén vung
cong tac

Nudc lanh !

Khong khi Ong khéi thai

Chiller hap thu str —
dung nhiét thai

My phat

M

DIVERTER Chiller thu hoi nhiét Ong
khéi thai
May nén khi
Dién
+  C6 san trén thj trwdng — LiBr/nuwéc
e Chicung cap nudc lanh

*  http://www.ornl.gov/sci/engineering_science_technology/cooling_heating_power/pdf/ISHPC-095-2005.pdf

83

B g mE

Céng nghé swdi 4m, théng gio,
diéu hoa khéng khi kich hoat
bang nhiét

Cac cong nghé phat dién
phan tan

? e

Cong nghé suoi
am, thong gio,
diéu hoa khong
khi kich hoat
bang nhiét

Tubc-bin hoi
Chiller ly tam

Tubc-bin khi

360°F

Tubce-bin ¢& nhé
180°F

Chiller hép thy tac dong don
Boéng co dét trong

T York International / Johnson Controls
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Chiller hap thu Ammonia / Nudc,
Hé thong may lanh & Bom nhiét

Mét ty 1& dang ké cha phan Chiller hdp thu nudc/Amoniac & phan Mdy lanh
duogc phat trién dua trén cong trinh do Energy Concepts Company, Annapolis,
MD thuc hién.

Téc gia xin ghi nhan sy ho tro to 1&n cta ho trong viéc bién soan phan nay.

85

& Gmogm B

Chiller hap thu (Bom nhiét)

Cong suat may nén

T = e e wm  BOMnhiét — e - Bom nhiét
useful hap thy co khi
T -_— s s e SRS T - - - - -

ambient

Do nang
nhiét do
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Bo'm nhiét kich hoat bang Nhiét — Loai 1 va 2

[Loai 1] [Loai 2]

— = — ..  Bomnhiét »_ e Heat »
hép th 3 na Transformer
ThL'Pu ich P thy I Do nang

menhiét do cua
y \E=E A

T

moi trrong

87 Pugc 1ay tir Gluckman & McMullan 1988

-Gateway

® G @

Bo'm nhiét kich hoat bang Nhiét / Chiller (HAHP/C)

Thign -

1 kW

1.6 KW

=T .00

Moéi truong

88
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Bo'm nhiét kich hoat bang Nhiét / Chiller (HAHP/C)

Nuéc thanh phd

4 | TB Ngung tu
Ap suét
TB trao doi nhigt hién
[$ Z,
<] Y

/1B f}a§,h(1i,,,'
Nuéc lanh Nude néng -
|

Nhiét do
89
< Glabal ¥
8 mm &

100 Tan lanh Bom nhié

e TS100 cip 1.2 GJ/gi® (~100 tan lanh) dé lam lanh va 3.2 GJ/gid dé gia nhiét cho nuéc
e Ngubn déng luc — Hoi nudc 2 GJ/gid (1 Tan hoi /gid)

90
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® em ®

100 Tan lanh Bom nhiét /Chiller (TS100) tai Livingston, CA

Nu‘é‘E néng va nudc lanh dwoc yéu cau 20 gidr / ngay, 5 ngay/tuan tai mot nha may ché bién
gia cam

Nudc lanh 52C va nudc ndng 589C

Tiét kiém 30% nang lugng gia nhiét cho nudc va 80% nang lugng lam lanh nuéc

Tiét kiem chi phi van hanh ~$120K mdi ndm

Chi phi 13p dat ~$200K

Cac d6i tac khac: Pacific Gas & Electric (PG&E) va Uy ban ning lugng California (CEC)

91

® em ®

“-Gateway BN

Nha may ché bién thit

*  San xudt nudc néng
* 3,077 kW
* 62.8°C

* San xuat nuwdc lanh
e 1,000 kW
e 1.1°C

* S dung hoi nudc
* 7.9 bar bdo hoa
e 3.4Tan/giv

92
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Nha mdy ché bién gia cam

e S3n xuat nudc néng

| Binh chira
e 2,244 kW ! nuée nong
e 57.2°C
e San xuat nudc lanh
* 845 kW
e 0.6°C
*  S&r dung hoi nudc L6 hoi
* 5.5bar bdo hoa i
nong

e 3.1Tan/giv

& wm ®
Nha may ché bién gia cam
e San xuat nudc nén » n - :
a8 » TIET KIEM HANG GIO
. oo — 1,055 KWht /@ $0.03 1AKWhi $32.40
57.2°C — 230 kWhe @ $0.09/kWhe $20.70
$53.10/hour
e San xuat nudc lanh = TIET KIEM HANG NAM (v6i ché d6 van hanh 20/5)
* 845kW — 5200 HOURS @ $53.10 $276.120/vear
e 0.6°C » Chiphi Idp dat $300,000
= Hoan vén 1.8 Years
* Sir dung hoi nuéc = Tréanh phét thai CO2 1800000 kg/vear

* 5.5bar bdo hoa
e 3.1Tan/gio
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85 Tan May lanh dung nhiét thai tai Bloomfield, NM

Cd4c dau ra loai nhe (propane va xang)
duoc thu hoi va ngon Itra clia nha méy
loc ddu dugc dap tat

Puoc lap dat tai nha may loc dau
25.000 thung/ngay

Nhiét thai & 300°F tir nha méy loc dau
sé cung cap dién cho may lanh

50 T4n lanh & nhiét d6 -32°C
35 Tan lanh & nhiét do -5°C

150 thung/ngay san phadm ldng duoc
thu hdi, thay vi bi d6t chay

B Nang luong M§ cung cap ho tro san
sé kinh phi

95

Mady lanh cdng suat 275 Tan lanh dung
nhiét thai nha may loc dau tai Denver, CO

* Thu h6i 200 thung LPG mdi ngay

* Chu trinh kép, -32°C tir 140°C nhiét
thai tir dong chat Idng

« Bd Nang lvong My cung cap ho tro
san sé kinh phi

B g g W
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Energy KOHLBACH

NANG LUQNG SINH KHOI TU 400 KW DEN 18000 KW

www.onekohlbach.com

KOHLBACGH

www.onekohlbach.com




N&i dung cta bai trinh bay hém nay
Thanh ph& H& Chi Minh, ngay 16 thang 12 ndm 2024

= Phin 1: Gidi thiéu
= Cong ty Kohlbach
= Gidi thiéu vé Cong nghé Sinh Khéi clia Kohlbach
® Phan 2: C4c giai phap vé Dau Tai Nhiét ciia KOHLBACH
= B tri/C4u tao 16 dau
= Co ban vé Nang lwvong tir Chu trinh Rankine hitu co — Organic Rankine Cycle (ORC)
= B& tri cha Nha may ORC
= Cong tac Chuan bi, K&t ndi/C4u hinh, Kiém tra hé théng dau tai nhiét (TO-Line-up) ctia KOHLBACH
= Phin 3: Ung dung Nhiét Dién Két hop — Combined Heat and Power (CHP) véi Chu trinh Rankine hitu co (ORC)
= Phan 4: Cc San pham va Giai phap cla Kohlbach tai dia phwong

Tamas Demeter +43 664 8869 8334

tamas.demer@kohlbach.at www.onekohlbach.com

Ho6 so Cong ty

Bai trinh bay vao ngay-16ithang 12 ndm 2024, Thanh ph6 H6 Chi Minh, Viét Nam

()

KOHLBACH

www.onekohlbach.com




KOHLBACH

Gidi thiéu vé ching toi

Chung t6i la mot cong ty gia dinh tai
Ao chuyén san xuat hé thOng Nang  wewamwmimn  Gutimsswmm g
lwong sinh khdi cho thi trwdng qudc

té

V@i cdng viéc clia minh, ching téi mang nhirng
trdch nhiém vé kinh t€, méi truwdrng va xa héi cho
cdc thé hé hién tai va twong lai.
1946 3000 200

Ndm thanh lap Hé théng Nhan vién

Tamas Demeter +43 664 8869 8334

tamas.demer@kohibach.at www.onekohibach.com

KOHLBACH

Nhirng cdt méc trong Lich st phat trién clia Cong ty

1946 1970 1993 20m

Puoc thanh 13p b&i Jakob Chi nhanh d3u tién cho BAt dau chién luvgc quéc té Nha may méi tai Bleiburg, cling c8 vi

Kohlbach trong thoi ky kinh khach hang tai khu virc Trung | 1au dai. Thanh 13p cong ty thé& dan dau nganh vé chuyén mon,

t& kho khan sau chién tranh. va bong Au. con dau tién & nwéc ngoai. chat lugng va do tin cay duoc gay
Hon 50% téng Doanh s6 tir dung bdi ndng luc san xuat déc dao

xuat khau. clia chung toi.

()
©
2)
©
+)
©

Bing sang ché dau tién trong Thém nhiéu sy d6i méi: Bang | Ching nhan 1SO 9001 vé Trong tam toan cau méi.

58 nhiéu bang sang ché vé chuyén cho nhién liéu wét quan ly chat luvgng, duoc Tai t6 chirc thanh Tap doan
budng sdy gb don va swdi am d3u tién, sy ra doi cla hé chirng nhéan bdi EMAS va Kohlbach hién tai. Trién
khéng gian. Day chuyén san théng K8. dugc B trudng Moi truong khai cdc dy an trén moi
xuat dau tién. trao tang. chau luc véi thanh cong
vang doi.
1955 1978 2000. 2016

Tamas Demeter

+43 £64 8869 8334
tamas.demer@kohlbach.at

www.onekohlbach.com



Co ban vé Nang luvong tir Sinh khdi i
T nhién liéu thanh khi

Hoi nwée cong nghiép

Nwd&c nong
Ién t&i 1000

Nwd&c qua nhiét
Ién t&i 1500

Dau tai nhiét

Tamas Demeter +43 664 8869 8334

tamas.demer@kohlbach.at www.onekohlbach.com

4

— Khir bui / Bo thu o
Nhién liéu vao Budng dét Than Io hdi nhiét (HRC) Khr tro xi

Tamds Demeter +43 664 8869 8334

tamas.demer@kohlbach.at www.onekohlbach.com



C4 lién quan dén chu dé ngay hdm nay

Hé théng d6t K12

e

| O K12

Nguyén ly dét:
= L0 dong trung tdm doan nhiét vdi
= budng dot thir cap thing ding va

= bing tai lam mat bang nudc va viing nén

Dai cdng suat dau ra:

4.000 kW dén 18.000 kW

Nhién liéu:

V4 cdy, g6 bam, phé liéu tir nha may cua, v.v.

Ham lugng nuéc t8i da (theo % trong lwong):
20% dén 60% (tuy thudc vao cau hinh)

Ham lugng tro t8i da (theo % trong lugng):
15%

Tamds Demeter
tamas.demer@kohlbach.at

Hé théng dot K12

Hé théng Dong Trung tdm Doan nhiét

Nh& phuong phdp chudn héa méi, K12 twong
thich véi

= dau tai nhiét,

= hoibdo hoa va hoi qua nhiét,

= |6 hoi nwdc &m va nwdc qua nhiét.

DAC TINH:

= Cai thién kha nang tiép can dé sira chita
va bao tri

= Ting cwdong dd bén chéng mai mon do
bui ban, d4 va séi

= Tang kha ndng sdn sang cta toan bo hé
théng

= C6 thé trién khai v&i dai cong suat rong

Nhién liéu sinh khai

= Cétuy chon 8ng khéi khan cap

+43 664 8869 8334

www.onekohlbach.com

@

Khi thai/Khéi thai

UHIBALW

Khu vuc dét thir cap

Quan ly nhién liéu theo tirng khu

Céc thanh phén cta 3n IV sw d8t chay th . * Bubng d6t
He thong lam mat Ay heo Khuwue d6tso Tro  Hé thong khir
bang nudc tro

Tamds Demeter
tamas.demer@kohlbach.at

+43 664 8869 8334

www.onekohlbach.com



Co ban vé Sinh khdoi

Gidi thiéu vé Dau tai nhiét

Tamas Demeter
tamas.demer@kohlbach.at

Hé théng TOSK

Lo dau tai nhiét cho hé théng d6t K12

THIET KE
Lo dau sinh khai, than |6 thing dirng, 8ng dau nhiét
DAI CONG SUAT DAU RA

5.140 kW, 6.715 kW,
9.790 kW va 12.020 kW

DAC TiNH

" C4c ludng trao ddi nhiét riéng biét cho nang luvgong
nhiét birc xa va déi luu

= Than thién véi viéc bao tri, dé dang tiép can
= Khéng can khi nén cho viéc lam sach 1o

= Tudng 16 va cac khu vire truyén nhiét dugc 16t bang
gach chiju Ira

+43 664 8869 8334

www.onekohlbach.com

9790 kW

12020 kW

1]
o_l

L
O_l

i !

Tamds Demeter
tamas.demer@kohlbach.at

+43 664 8869 8334

www.onekohlbach.com



Lo Dau tai nhiét KOHLBACH

Chirc nang chi tiét

Hé théng d6t K12 Nang lugng J==
————  dénORC i

. e

Dong khi cap B

Dong dau : -
tainhiét  bubdng dét , g
-
Dong khi  Dong tro/xi - S
thai

Khu vue ddi
luu

|———— %

Khu vue bire xa
nam ngang

Khu vuce birc xa
théng dirng

B6 thu hoi nhiét
thai nhiét d6 cao

B6 thu hoi nhiét
thai nhiét do6 thap

B gia nhiét khi
cap budng dét

Tamds Demeter
tamas.demer@kohlbach.at

Tram DAau tai nhiét

Téng quan hé théng hoan chinh

5 4
W &

Bing tai
& e
= =

néng e

- Khi thai
- Nhién ligu

Tro/Xi

@

— am\uq“ﬁé.

e 200 ew 1"
may

X "
silo, 191 "1 i et
e lo

+43 664 8869 8334

www.onekohlbach.com

oo me) &
5 co S

Thiing chira tro

Tamds Demeter
tamas.demer@kohlbach.at

+43 664 8869 8334

www.onekohlbach.com



Tram DAu tai nhiét | %‘

i
_:
—

B6 tri cla cac thanh phan

=

2

(1) Héthénglo K12

Khu vire birc xa ndm ngang

Khu vy birc xa thing ding

Khu vyre déi luu

B6 thu héi nhiét thai nhiét do cao
B& thu hdi nhiét thai nhiét d6 thap
B gia nhiét khi cap budng dét

B& khtr bui

» (9) Ongkhi/khéi thai

Tamas Demeter +43 664 8869 8334

tamas.demer@kohlbach.at www.onekohlbach.com

&

Nhitrng s d6i mdi vé an toan e

Danh muc Giai phap dan ddu nganh

= Quy trinh van hanh d3u tai nhiét an toan - MO

= Hé thdng xa khi thai khan cap MOI — B&i mdi
(Phat Trién P6c Quyén)

® Tich hop cac hé théng thay luc vao quy trinh an
toan - MOl

= Hé théng lam mat khan cap MO va cai tién

= Hé thdng gidm sat bom toan dién (va tich hop) —
MOl

Tamds Demeter +43 664 8869 8334

tamas.demer@kohlbach.at www.onekohlbach.com



Hé Thong Xa Khi Thai Khan Cap Mdi

Dam bao nang cao thém tinh an toan théng qua hé théng l1am mat khan cap

UU DIEM

= Cai thién qua trinh lam mat bén trong
bubng dét

= Tach r&i dwong dan khi thai

= Rlra nguoc bang lyc hit tu nhién cao

= Giam nhiét d6 d4u ra bang cach tron khong
khi twoi

= Pong kin bang co cdu thay lyc. Vi tri khan
cap sé dugc mé qua thu hoi 16 xo

= C4 thé trién khai cdc tiéu chi kich hoat cu
thé tuy theo Dy &n

Tamas Demeter +43 664 8869 8334

tamas.demer@kohlbach.at www.onekohlbach.com
VS n ’ n n ~ E

So d6 nguyén ly hé thong TOSK 2 )

Cai thién kha ndng giam sat téng thé trong van hanh

Tamds Demeter +43 664 8369 8334

tamas.demer@kohlbach.at www.onekohlbach.com



Cac tinh nang mai i
Quy trinh An toan Dau tai nhiét cia KOHLBACH

Tich hop hé théng xa khi thai an toan bang
co cau thiy lyc

Tamas Demeter +43 664 8869 8334

tamas.demer@kohlbach.at www.onekohlbach.com

Cac tinh ndng an toan R

Cai thién Hé théng Lam mat khan cap va Gidam sat bom

Giam sat an toan cho
= Nhiét do vong bi

Blin hy phding win
e qas i 1§

g = Nhiét d6 hai phia dau day va hat
— ! s = PO rung ciia bom
e ol = Nhiét dd moi trudng xung quanh

= Lwongrori

B e

Tamds Demeter +43 664 8869 8334

tamas.demer@kohlbach.at www.onekohlbach.com



Ldm mat khan cap
Tich hgp Hé théng thiy lyc

UU PIEM = >
* Ché& db sy c8 dau tai nhiét kich hoat bd % S iadading - ﬁ
lam mat khan cap — P
= Cam bién lvu lwgng kich hoat bom lam Sehundsr i ii
mét khan cap 6 o | e
N .. R . P s : —
= Pong thoi, chuoi giao thirc an toan dwoc e g ﬂ
kich hoat: — 8 @ i
= Cung cap nhién liéu: DUNG ooy NTEwo ':_-F:m
= Cap khi cho |6 d6t: DUNG P
B @ -
2 g
* TRONG TRUONG HOP MAT DIEN, bom 2B
chinh va bom lam mat khan cap sé& clng Py
van hanh.
Tamds Demeter +43 664 8869 8334
tamas.demer@kohlbach.at www.onekohlbach.com
Chu trinh Rankine Hitu co (ORC) va Nhiét Dién Két hop (CHP) ciia KOHLBACH

Chd trong vé B6 tri cho Hé théng Bong phat

T
A
e R
o V4
: D ¥
\ Qo

5

Chu trinh Carnot tuong ty dong co' nhiét, minh hoa trén |£|3I nhigt & -entrapy

Chu trinh dién ra giira mdt bé chira nong & nhigt do Ty, vis mat kel chira limh & rhiét
d6 Te. Truc tung la nhigt d, truc hoanh 13 entropy.

+43 664 8869 8334

Tamds Demeter
www.onekohlbach.com

tamas.demer@kohlbach.at



Cac dy an CHP cua KOHLBACH

Danh sach tham khao ... 35 dv &n
dirng dau trong s6 hon 70 dy an.

Tamas Demeter
tamas.demer@kohlbach.at

Thiét ké hé thdng CHP

Lwa chon trong van hanh vdi cac hé qua

+43 664 8869 8334

www.onekohlbach.com

Nhu ching ta d3 biét, lgi thé clia cic hé théng CHP so véi cic hé thdng san xuat dién va nhiét riéng biét |3 cé hiéu
suat nhién liéu vuot troi.

Khi thiét k&€ mdt nha may CHP, ching t6i can biét thém vé nhu cau ning luvgng cu thé cla khach hang.

Cho dén nay, chua tirng cé hai phuong dn gidng nhau trong s6 hon 70 hé théng CHP (Hoi bdo hoa / qua nhiét va

DAau tai nhiét) ma ching t6i d3 xay dung.

Vé ly thuyét, ngwdi van hanh c¢6 ba Iwa chon khi van hanh hé théng CHP:
1.
2.

Trong ché& d6 van hanh kiém soat nhiét, hé théng duoc diéu chinh theo nhu cau nhiét can thiét.

Trong ché& d6 van hanh kiém soat dién nang, trong tdm chi yéu 13 san xuat dién, véi toan bo luvgng dién

néng tao ra s& duoc tiéu thu cang nhiéu cang tét.

Trong ché& d6 van hanh két hop, caéc mé hinh van hanh mé ta & trén dugc diéu phdi véi muc tiéu gitt cho chi

phi van hanh t8ng thé thap nhat ¢ thé.

Tamds Demeter
tamas.demer@kohlbach.at

+43 664 8869 8334

www.onekohlbach.com



Nguyén ly van hanh

So sénh

@;

[
[KOHLBACH

Van hanh kiém sodat nhiét
= Hé thdng CHP duoc van hanh theo yéu cau cla
tai tiéu thu nhiét,
- chﬁng han nhu mot tram swdi cuc bd hodc
= nhiét dung cho quy trinh
= Ly twdng nhat, hé théng CHP ddp rng dwoc nhu
cau nhiét co ban.
= San lugng dién cla hé théng CHP phu thudc vao
nhu ciu nhiét hién tai trong hé théng.
= Pién du thira sé duoc dua vao ludi dién.
= Pién nang duoc xem la "phan di kem"

Van hanh kiém soat dién ndng
= Hé théng CHP dwoc van hanh theo nhu ciu dién
nang
= Viéc diéu chinh cdng suat dau ra cla hé théng
CHP phu thudc vao nhu cau dién nang hién tai.
= (COng suat cla hé thdng CHP c6 thé ting |én, bat
ké& nhiét nang cé dugc st dung hay khéng.
= Nhiét ndng khéng s dung s& duoc xa bd
hodc luu trir.
= Diéu nay lam giam hiéu suat téng thé

Tamads Demeter
tamas.demer@kohlbach.at

Thiét ké hé thdng CHP

Céc y&u t8 can can nhic

+43 664 8869 8334

www.onekohlbach.com

a
=
-
=
o
-

Hé théng kiém soat nhiét sinh khéi cé thé duoc t8i wu hda dé van hanh hiéu qua & mirc tai tir 30-100%.

Vi chi phi dau tuv cho thiét bj phat dién rat dang k&, vay nén sau cung md hinh Chi phi van hanh (OPEX)
trd thanh yéu t6 quyét dinh.

= Chd s& hitu — don vi van hanh phai hiéu rd vé tredng hop kinh doanh co ban, tredng hop nay cé thé
tré nén phirc tap, déc biét khi bao gdm nhiéu hd/tai tiéu thu nhiét (hodc ngudi dung nhiét ndm ngoai
pham vi Doanh nghiép), khi d6 cé nhiéu trudng hop can thué thém cac nha cung cap dich vu chuyén
nghiép bén ngoai.

Vi vay, trong thyc té, ching toi thudng xem xét mot s6 phwong an cla ché dé van hanh két hop.

+43 664 8869 8334

www.onekohlbach.com

Tamds Demeter
tamas.demer@kohlbach.at



Hé théng CHP v&i ORC

Sa do co ban
T

Qu

(AR PR
¢ D ¥ ¢

May phét dién

0

KOHLBACH

www.onekohlbach.com

@;._:

Tua bin

24 a2 s
Chu trinh dién ra giita mot bé chira nong & nhiét do Ty va mot bé chira lanh & nhiét
d6 T. Tryc tung a nhiét do, tryc hoanh la entropy.
Ung dung
Nhiét tién nghi
Nhiét quy trinh

KDHLBACH
Puong 8ng dau tai nhiét
Chu trinh
Rankine B tan dung
. nhiét thai cho
Hitu co dau tai nhiét
Lo dau tai
nhiét
BG tai sinh Sinh khéi
Khi cap
85 ¢ Bom chét long
0 ngung tu N .
O NgUNg t cbng tac He th6ng

do6t K12

B6 tan dung nhiét Tro ddy lo

thai cho nudc ndng

Khi thai

@ Bom nudc néng
Pudng 6ng nudc ndng

Tamds Demeter
tamas.demer@kohlbach.at

+43 664 8869 8334

www.onekohlbach.com



@;.:

Chu trinh Rankine Hitu co T

Nguyén ly lam viéc

Chat 16ng cong tdc dwoc bom dén mdt ngudn nhiét, tai day chat I6ng s& bay hoi,
Hoi sau d6 di qua mot dang thiét b gidn n& (tua bin, truc vit, xodn 6¢), noi chénh léch ap suat [Ap] duoc
chuyén héa thanh cong,

Sau d6 hoi di qua mét bd trao ddi nhiét ngwng tu, sau cung hoi dugc ngung tu lai tai day.

Nhu trong bat ky chu trinh thuc té€ nao, hién twgng khdng thuin nghich lam gidm hiéu suat chu trinh.

Trong qua trinh gidn nd, mdt phan nang lwgng cé thé thu hdi tir chénh léch dp suat dugc chuyén héa
thanh nhiét (va do d¢ bi that thoat)

DE dam bao trao ddi nhiét tét, chat 1dng cong tac phai di chuyén qua moét doan &ng dan dai va quanh co
trong cac bo trao d6i nhiét, diéu nay gay ra tén that dp suat va lam gidm lwong cong suat cé thé thu hoi tir

chu trinh.

Tamads Demeter
tamas.demer@kohlbach.at

+43 664 8869 8334

www.onekohlbach.com

@_-:

Hé thng CHP v&i ORC B i

Nha [0 dau tai nhiét

1

Mbgackamin (Notstrom}

30 4] 5 & Wussel Haus
w l o
Wi
"I } L N - = Rostasctien-Containe
.
0. it
e - = E-Filter
-
"
TOL-Notkihier

JTEL-Nathiihiar

i

#1000
x

Tamds Demeter
tamas.demer@kohlbach.at

+43 664 8869 8334

www.onekohlbach.com



Hé théng CHP véi ORC

Trudng hop st dung Nhiét quy trinh cho Son tinh dién
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Dy dn CHP / ORC cta ban

Qua trinh ra quyét dinh

Quyét dinh dau tu thong qua su hd tro dua trén co sé khoa hoc.

Dirng chuyén sang sinh khai. . . .
Hay thuc hién mét qua trinh chuyén dai! Hay thu hep va hiéu rd vé ngudn nhién liéu cda ban.

Hay hwéng t&i viéc sir dung chung cac hé

Hay cé ké hoach truéc nhé!
théng theo cum va khu viec (nhiét).

Cho phép céc hé théng két hop dé cé giai

PP AP , Bao gbm sy tham gia clia tat ca cac
phap hiéu qua (tai co sd). 8 8

co quan chirc ndng ngay tir dau.

Dirng khuyén khich viéc thiét ké qud i =

phurc tap dé dat hiéu suat téi da. : Hay dé cac hudng dan cap phép theo kip

— cong nghé va cac phuong phap tét nhat.

Uu tién tinh bén vitng vé kinh —_—
té va sinh thai

Tamas Demeter +43 664 8869 8334

tamas.demer@kohlbach.at www.onekohlbach.com

Cac phuong an tiép can qudc té cia KOHLBACH

Hop téc thong qua viéc tao gia tri

Tamds Demeter +43 664 8869 8334

tamas.demer@kohlbach.at www.onekohlbach.com
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KOHLBACH

Gidi phap tai giao diém cla cung cau ndng luong

Ngudn ning lvong:
Nhién liéu sinh hoc

Nguyén liéu dau vao tir
KHACH HANG

Giai phap cla
KOHLBACH

Cac hé théng ning lwgng sinh khéi
Hoi nuwdc

Dau tai nhiét

Nudc

Ung dung cla
KHACH HANG

Nhu cau nang luvong:
Nhiét quy trinh
CHP

Tamads Demeter
tamas.demer@kohlbach.at

Co ban vé Nang lvgng Sinh khai

Cédc dic tinh nhién liéu thiét y&u cho qua trinh dét sinh khai

+43 664 8869 8334

www.onekohlbach.com
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Tinh chat vat Iy

= Khéi lwgng riéng theo kg/m?

= Phan bé kich thwéc hat (P) tinh bing mm theo
1SO-17225-1 va Ham lugng min (F)

= Ham lwgng nuwdc (xét nhién liéu 4m)

= Ham lugng tro (xét nhién liéu kho)

= LHV Gia trj nhiét trj thap

= |HV Gid trj nhiét trj thap (xét nhién liéu khd)
= HHV Gid tri nhiét tri cao (xét nhién liéu kho)
= Kich thudc hat - Thanh phan phan doan P

= Nhiét d6 néng chay cua tro theo °C

= Nhiét d6 lam mém cla tro theo °C

Cac hop chat héa hoc (xét nhién liéu khd)

= Cacbon C = Nhom Al
= HydroH = SitFe

= Nito N = ChiPb

= Lwuhuynh S = Podng Cu

= CloCl = Magie Mg
= Kali K = Mangan

= Natri Na = K&mZn

= Phét pho P

= Canxi Ca

Tamds Demeter
tamas.demer@kohlbach.at

+43 664 8869 8334

www.onekohlbach.com



Cac dv an qudc té véi KOHLBACH

H3y lién hé vé&i chung t8i dé biét vé:

%ém quan va trinh dién
thuc dia, Phan tich nhu
Cau, V.v.

02

Phan tich nhu cau nang
lwgng trong nudc, cac
so d6 dau ndi dién, v.v.

03 ’ .
Phan tich chi tiét nguon
cung cap nhién liéu, 1ay
mau, quan ly chat
lwgng, v.v.

04

Nghién ctru quy trinh ky
thuat so b9, cong thirc
pha tron nhién liéu, phat
thai, v.v.

05
Phén tich chia sé pham
vi dugc téi wu hda*

06

Thir nghiém @8t chay va
Ién phuwong an ky thuat
so bd

07

Ldy mAau va Ién ké hoach
quan ly dy én

08

Hop ddng hop tac

09

Lén phuwong an ky thuat
chi tiét cho cac pham vi
tuong ing

10 e x
Ké hoach san xuat; Ké

hoach quan ly chat
lwgng

11

Bién phap dam bao chat
lwgng M

12

San xuét, Giao hang

13
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Cac hoat dong vé bao tri va dich vu

= Vi cac yéu cau thay d6i ciia khach hang:

cap nhat, diéu chinh va t&i vu hda
Vi sy phat trién kj thuat lién tuc va cac

giai phap canh tranh: Nang cdp hé théng,

Lap dat

14

Nghiém thu va dao tao
nhan vién cla khach hang

* Céc dich vu tinh phi c6 thé 1a mot
phan cla théa thuén hop tac

Theo dai lién tuc véi doanh nghiép

Tamads Demeter
tamas.demer@kohlbach.at

Tai sao chon KOHLBACH?

Cach thirc ctlia KOHLBACH

Chung toi d3 thiét 1ap mot tiéu chuan trong
nganh bang cach xay dung hon 3000 hé
théng trong hon 75 ndm.

KOHLBACH duogc biét dén rong rai trong

nganh nang lwgng sinh hoc vdi chuyén mon,

kinh nghiém, sy d6i m&i va dé tin cay dan

dau trong nganh.

+43 664 8869 8334

www.onekohlbach.com
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Thiét ké cho cong suat Ion,
thoi gian hoat dong hon
8.200 gi¢/nam.

Tat ca céc nang luc déu dén
tlr ndi bo, tlr Nghién ciru &
Phat trién (R&D), k§ thuat,

quan ly dy &n dén san xuét.

Chung t6i kinh doanh dya
trén viéc tao diéu kién hop
tac toan dién va cong bing.
Chung t6i cung cap ho tro va
dao tao, tir y twdng du dn
ban dau dén hién thuc hda,
thong qua nghiém thu va
hon thé nita.

Gan ban: 1/3 cla cdng ty
danh riéng cho dich vu sau
ban hang va ho trg khach
hang, dugc tang cuong
théng qua cac déi tac cap
phép va mang luéi déi tac
dich vu khu vie.

Hop téc rat chit ché vai cac
khach hang chl chét trong
t4t ca cac Iinh virc ing dung
nang lugng sinh hoc 1én va
hop tac chit ché vdi cac déi
tac tai tat ca thi trwong khu
vuc trong diém.

Tamds Demeter
tamas.demer@kohlbach.at

+43 664 8869 8334

www.onekohlbach.com



Tham quan thuc dia

Dragish &4

Tamas Demeter +43 664 8869 8334

tamas.demer@kohlbach.at www.onekohlbach.com

C6 dit liéu tham chiéu & moi guy mé / Tham quan thuc dia
Dy an Kricek, HR

1
i Pregok BB

Tamds Demeter +43 664 8869 8334

tamas.demer@kohlbach.at www.onekohlbach.com



Tham quan thuc dia

Trén khdp Chau Au
hodac
Nhat ban

@@ l_ll i@ Jo to w

Tamas Demeter
tamas.demer@kohlbach.at

+43 664 8869 8334

www.onekohlbach.com

Hay lién hé vdi chung toi

Kohlbach Energieanlagen GmbH
Grazer StraRe 23

A-9400 Wolfsberg

Austria

Tamas Demeter

Di dong: +43 664 8869 8334

Dién thoai ban: +43 4352 2157 276
Fax: +43 4352 2157 290
tamas.demeter@onekohlbach.com
www.oneohlbach.com




TUYEN BO MIEN TRU

Tai lieu nay dwoc bién soan trong khudn khd Dy an “Pay manh
hoat déng tiét kiém nang lwong trong cac doanh nghiép céng
nghiép I6n théng qua hé théng quan Iy nang lwgng va téi wu hoa
hé théng va thwc hanh tiét kiem nang lwong trong cac doanh
nghiép vira va nho tai Viét Nam” (Dy an IEEP) do Lién minh chau
Au (EU) tai tro, B6 Cong Thwong (B6 CT) quan ly va Té chirc Phat
trién cong nghiép Lién hgp quéc (UNIDO) thwe hién. Ndi dung tai
liéu hoan toan thuéc trach nhiém cla Dy &n va khéng nhéat thiét
phan anh quan diém cta bt ky ca nhan hay tb chirc nao.
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