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5O CONG THUONG va t8i uu héa hé théng va thurc hanh TKNL trong cac DNVVN tai Viét Nam (IEEP) heEndedby m  CONG NGHIEP LIEN HGP QUOC
CHUONG TRINH PAO TAO DOANH NGHIEP
VE TOI UU HOA HE THONG HOI TRONG CONG NGHIEP
Tir ngay 17/03/2026 dén 18/03/2026
Tai Khdach san Adonis, 55 Quang Trung, phuwong Hai Ba Trung, TP Ha Noi
Ngay 1
Thoi gian Noi dung Nguoi trinh bay
8.00-8.15 Dang ky hoc vién
8.15-8.20 Gi6i thiéu dai biéu tham dy Vin phong Du an
UNIDO (VPDA)
8.20-8.30 Phat biéu khai mac B Cong Thuong/
Dai dién VPDA
8.30-10.00 | Phan 1: Nhirng khai niém co ban: Chuyén gia trong
- Hoi nuéce trong cong nghiép nudc
- Phuong phap tiép can hé thong
- Céc thanh phan trong hé théng hoi
10.00-10.15 | Nghi giira gio
10.15-12.00 | Phan 2: Cong cu danh gia hé thong hoi (Steam | Chuyén gia trong
System Scoping Tool- SSST) nudc
- Céc co hoi t6i wu hoa hé théng hoi
- Cong cu SSST
- Bai tap thuc hanh
12.00-13.30 | An trwa tai khach san Toan b 16p hoc
13.30-15.30 | Phan 3: Phan mém danh gia nang luong Chuyén gia trong
MEASUR cua B§ Nang luong Hoa Ky nudc
- G161 thiéu cac chue nang, khai bdo cac thong
tin co ban
- Str dung cac cong cu tinh nhanh
15.30-15.45 | Nghi giira gio
15.45-17.00 | Phan 3: Phan mém dénh gia nang luong Chuyén gia trong
MEASUR cua Bo Ning luong Hoa Ky (tiép nudc

theo)

- Cac budc mo hinh hoa mot hé théng hoi co ban
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Ngay 2
Thoi gian Noi dung Nguoi trinh bay
8.00-8.30 bang ky hoc vién
8.30-9.00 Héi dap Chuyén gia trong
Tong két lai kién thuc cua Ngay 1 nude va hoc vien
9.00-10.30 | Phan 4: THi uu hoa Hé thdng hoi — Sinh hoi Chuyén gia trong
- Céc loai hinh buong d6t, nhién liéu, nguyén ly nuoce
ctia qua trinh chay téi vu va viéc diéu khién chay
- T6i vu héa van hanh 10 hoi & chuyén dbi
nhién liéu
10.30-10.45 | Nghi giira gio
Phan 4 (tiép theo): Xac dinh hiéu suét 10 hoi A
10.45-12.00 S ’ Chuyén gia tron
phén tich cac loai hinh t6n that nhiét va co hoi nu(’)’z 8 8
tiét kiém nang lugng cho hé thong san xuat hoi.
12.00-13.30 | An trwa tai khach san Toan b 16p hoc
13.30-15.00 | Phan 5: Téi wu hoa Hé théng hoi - Phan phdi Chuyén gia trong
hoi nudc
- RO ri hoi nudce
- Tén thét do truyén nhiét qua vat liéu cach
nhiét
- T6i wu héa hé thdng phan phdi hoi
15.00-15.15 | Nghi gitra gio
15.15-16.45 | Phan 6: T6i uu hoa Hé thong hoi - Sir dung hoi | Chuyén gia trong
va thu hoéi nudc ngung nudc
- Ho ti€u thy stir dung hot
- Hé thong thu hdi nude ngung
- Céc co hoi tiét kiérr} nang lugng trong khu vuc
st dung hoi va thu hoi nudc ngung
16.45-17.00 | Panh gia va phan hoi vé khoa hoc VPDA
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:

DPuoc phét trién bai:

Riyaz Papar, P.E., CEM, Fellow — ASME, ASHRAE; C2A Sustainable Solutions, USA

Greg Harrell, Ph.D., P.E.; Energy Management Services, USA
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Muc tiéu dao tao

* Giup nganh céng nghiép danh gid dugc hé thdng hoi va dat dwoc mire
ti€t kiém nang lwgng va chi phi théng qua viéc
* Van hanh va diéu khién thich hop
e Baotri hé thdng
* Quy trinh st dung hoi nudc phu hop
*  Dobng phatva
+  Ung dung cac cdng nghé tién tién

* Gidi thiéu va gidi thich chirc nang clia cac cong cu phan mém danh gia
sy toi wru hda hé théng hoi nudc cdng khai ciia DOE Hoa Ky

Phan_1_2
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HUONG TRl CHUYEN DICH KANG LUOWG BEN VONG VIkEU (1 . Glabal

9 By mah hot dfng TKKL rong cic DN céng gt 6n hing qua d héng qude I L
4151 hsa i hiing vi I hamh TRNL trong e DNVVN ta Vit Ham (IEEP)

Phan 1: Nhirng khai niém co ban:
* Ho'i nwdc trong cong nghiép

* Phuwong phéap tiép can hé thng
* Céac thanh phan trong hé théng hoi

3

-
= Gateway T8 CHUC PHAT TRIEN

e Emnion  CONG NGHIEP LIEN HOP QUOC

Phan_1_3

Mifc sif dung nang Iudng dién hinh trong cac nha may dua trén dif lisu DOE/EIA MECS

'\‘

Sd idu mang tinh chit tham khaa tudng 8di, dudc tdng hdp 1l cic baa

Chi tiét cac hang muc:

Gia nhigt quy trinh (34%)
Mhit [ufdng trus tdp ding 88 ndu chiy, nung, iuyén kim hade
X by it Bgu (v dus B0 nung =i miing, luydn thép).

Nhién ligu 10 hoi & CHP (28%)
D6 nhign Héu 130 hdl nuac hodc nudc ndng phuc vu quy trinh
héa hoo, hode phat dign tal ché.

Béng cd may maoe (18%)
Dién ndng chay adng cd, may bom, quat théng gid va hé théng
khi nén trén déy chuyén 1p rap.

Nguyén ligu tha (15%)
Sif dung khi 06t hodic déu ma khang da ddt, ma lam khdi xay
diyng hoa hge (nhiyfa, phan bon).

HVAC & Chiéu sang (2%)
Nana lgng ding g thap sang va didqu hba khong kh cho 19a
nhi nha may.

Khac (3%)

Cac hoat ding sd dung nang ludng quy md nhd hodc khéng xac
dinh khac.

cao trung binh cua nganh s&n xust

8 Guom ®
............ .

Tiéu thu nang lwong dién
hinh cia nha may cong
nghiép

Lwu y: Khéng bao gdm tén thét
ngoai hién truong

Ngudn: DOE/EIA Monthly Energy
Review thang 2-2026

Phan_1_4
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Hoinuwdclagi?

*  Nuwdc s6i van tiép tuc cung cap nhiét sé& hoa hoi. Hoi nudc & cac ap suat
khac nhau sé cé nhiét do khac nhau.

*  Hoi nwdce khi ngung tu sé tda ra nhiét lvgng dung bang nhiét lwong can
thiét dé né hda hoi.
*  Hoinuwdc b3o hoa khi @ mot ap suat nhat dinh cé nhiét do khong dai

trong sudt qua trinh ngung tu.

*  Hoi nwdc cé thé dan truyén bang dwong 6ng tir noi san xuat dén noi st
dung.

e Hoi nuwdc qua nhiét cé thé cé nhiét d6 Ién hon nhiét dé hoi bdo hoa va
thudng dwoc st dung dé quay tua bin dé cé cong co hoc.

Phan_1_5
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Nhiét dong lwc hoc hoi nwdc
 Cac trang thai nhiét ddng cdia mot chat
nguyén chat
* Qualanh
—  Chéatléng (Nudc)

—  Nhiét d6 va ap suat doc lap
—  Ham lwgng nang lugng o Nhiét do

* Bdohoa
— Léng/2 pha/Hoi
—  Nhiét d6 va ap suat phu thuéc
— 0<Dbokho<1

* Qua nhiét
—  Hoi (Hoi nudc)
—  Nhiét d6 va ap suat doc lap
—  Ham luwgng nang lugng o Nhiét do & Ap suat

Phan_1_6



Tinh chat nhiét déng cia hoi nuwéc

. P_
° T_

° X_
° p_
° V_
. H-

° S_

Ap suat (bar, atm, kPa, MPa)
Nhiét do6 (°C)

Nhiét do tuyét déi (K)

Do kho

Khéi lvgng riéng (kg/m3)
Thé tich riéng (m3/kg)
Entanpy (kJ, kcal)

h — Entanpy riéng (kJ/kg, kcal/kg)
Entropy (kJ/K, kcal/K)

s — Entropy riéng (kl/kg-K, kcal/kg-K)

B o ogm @

e T =

C, — Nhiét dung riéng & dp suat
khéng d6i (kJ/kg-K, kcal/kg-K)

C,— Nhiét dung riéng & thé
tich khéng d6i (kJ/kg-K,
kcal/kg-K)

V, —Van téc am thanh (m/s)
p—Do nhét (Pa.s)

K — Do dan nhiét (W/m-K)

Cac dac tinh nay cé thé tra dwgc tlr nhiéu ngudn sach, Internet, bang tiéu

chuan v.v.

Phan_1_7

Tai sao lai sir dung ho'i?
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B G gy @

e Cuc ky hiéu qua nhu mét ngudn gia nhiét — nhiét do khéng déi, cé hé s6 truyén
nhiét (nguwng tu) cao nhat

e Cuc ky hiéu qua vé chi phi dé phan ph6i dén diém st dung

e Co thé diéu khién rat chinh xac

e M@t cach thire truyén ndng lwong rat linh hoat — cé thé duoc st dung dé gia
nhiét cling nhu phat dién

* Cong nghé va nhirng irng dung duoc thir nghiém va chirng minh & quy mé |6n
cling nhu quy mé nhé

e Mang lai lgi ich ddng ké cho hé théng!

Phan_1_8
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Ho tiéu thu hoi lon

e Hoadau

e Locdau

e Lam san (Bot gidy & Gidy)

e Thuc phdm & nudc giai khat

* Nhua
e Caosu
 Dét

e Duogcphidm
s Cosdlaprap

Phan_1_9
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Ho tiéu thu hoi vira

e Suwdiam thuwong maicd lén
e Nha mdy bia

e Gidtla

e Lo bdanh

e Niunudng

e Ché tao kim loai

e Hé thénglam lanh lon

HO tiéu thu nhé

o Dpiéntl
e Phongson

e Hé théng lam am

Phan_1_10
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Phuong phap tiép can hé thong

Gidi phap dé van hanh va bao tri hé théng thiét bi nha may hiéu qua vé mét chi phi
Lwu tAm dén toan bd hé thong, khéng chi riéng tirng thiét bi
Phan tich ca phia cung va cau cla hé théng va cich ching tac dong qua lai

Hau hét cic hé thdng cdng nghiép sé can Phuong phap tiép can hé théng dé phan
tich thich hop

S& mang dén co hoi tiét kiém nang lwong va chi phi cao hon dang ké so vdi viéc
“phan tich cip d6 thanh phan”

Phan_1_11
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Phuong phap ti€ép can hé thong

Thiét 1ap cac diéu kién hién tai cda hé théng, cac thdng s6 van hanh va muirc st
dung nadng lugng cla hé théng

Khdo sat cach thirc toan bd hé théng hién dang hoat déng
Xac dinh cac [inh vie tiém ndng co thé cai thién hoat déng cla hé théng
Phan tich tdc dong cda nhirng cai ti€n tiém nang doi vai hé théng nha may

Thuec hién cic cai tién hé thdng dap rng céc tiéu chi tai chinh va van hanh cla nha
may

Tiép tuc theo ddi hiéu suat téng thé cla hé théng

Phan_1_12
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T6i wu héa hé thdng hoi céng nghiép

¢ Can tuan theo Phuong phap ti€p can Hé Théng
* Tap trung vao cach quan ly nang luvgng cha hé théng hoi nudc trong nha may

¢ Nhu cau hoi nuwdc cdng nghiép thay déi theo thdi gian va cach van hanh cla hé
théng hoi nuéc can dwoc téi wu hda lién tuc

 Phai tuan thu Best Practices (thuc hanh tét nhat) trong qua trinh thiét k&, cung
&rng, van hanh va bao tri

* Hiéu biét vé cac nguyén tic co ban, cdng cu va tai nguyén san cé |a chia khda cho
chuwong trinh SSO

Phan_1_13
8 Gem @
Phiin phai
Ko Van céch ly ~n n .
kmi‘ o Hé thong hoi
nuwdc tong quan
sonam i [[[]1]
o Ngubn: US DOE Steam
Best Practices Program
- (chwong trinh thuc hanh
Knong ki néng hoi tét nhét cua bé ndng
|”j lwgng Hoa ky)
San xuat

Phan_1_14
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Cac thanh phan trong hé thong hoi
* Sinh hoi |+ Thiét bj str dung cudi cung
* Lo hoi : e Tuabin hoi nwdc
«  Thiét bi phu trg cta I hoi : « B trao di nhiét
. Thiét bi xi Iy nuéc | +  Hé théng voi phun hoi truc tiép
e Binh khtr khi | e Cot chung cat phan doan
. Bomcdp | «  Thiét bj bay hoi, v.v.
«  Thiét bj lwu trit va x& Iy nhién liéu :
: * Thu hoi
* Phan phdi : +  Biyhoi
*  Duong 6ng hoi : e Hé thdng thu va hdi nuwdc ngung
e Tram giam &p : *  Bom nudc ngung
1
1
1
Phan_1_15
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L6 hoi 6ng 16 dng llra
Nudc bén ngoai 6ng; khoi, Ira di
trong ong.

Ap suat hoi gidi han

T6i da 20 bar

Luu lvgng hoi gidi han

T6i da 1.200 BHp (20 tan/h)

San lwvgng hoi bdo hoa
C4 loi thé vé hiéu suat so vdiloai 16
hoi 6ng nwdc— do la ton that
nhiét & vo |6 & mirc téi thiéu

Cé loi thé vé cau truc 16 gon, hiéu
qua

Phan_1_16

Nguon: US DOE Steam BestPractices Program
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W Hop
khai

Nuae

6i phun

Voi phun
(dau/khi)

Nguodn: US DOE Steam BestPractices Program

Phan_1_17
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Phan_1_18



sl T

& G 03] Q@

L6 hoi 6ng nwéc

+ Ap suat van hanh dao dong tir 4p suat
khi quyén dén vuot mirc 250 bar

e San lvong hoi dao déng tir 2 tan/gio
dén 5.000 tan/gid

* San luvgng hoi bdo hoa hodc qua nhiét

* Duoc xay dung tai cong truong hodc
ngoai vi

e Nhiéu loai hinh khac nhau

 Ciing c6 cac loai hinh [am san ¢& nho
hién cé trén thi trwong!

Phan_1_19 Nguon: US DOE Steam BestPractices Program

g & Gissa

———— * GOtEWEY

Phan_1_20 Nguon: US DOE Steam BestPractices Program
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L6 hoi & Cac thiét bi phu tro’

e Quat - Tuy theo dang duwong di clia khi cé
e Quat théi (quat gid)
¢ Quat hat (quat khoi)
e Quatcan bang
e BO sdy khéng khi
* B6 ham nudéc / Bo ham nuéc kiéu ngung
e Van lvu lwgng nhién liéu va diéu khién
qud trinh chay
e Kiém soat khéng khi thira
e Cam bién
*  Thiét bj th6i bui — dung hoi hodc khi nén
e Thiét bj kiém soat & nhiém

Phan_1_22
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* Chd yéu dung cho nhién liéu
ran va long
*  Thiét bj chinh
*  Thiét bi hd trg / dw phong

8 Gmm B

e T

Binh khtr khi

L5 thong hoi

‘ ||Nﬂ]‘ R ; b ([ +|‘\ * Loai bd oxy hoa tan khoi nuwdc
g W ' | Nuocbs sung (1 I b6 sung va nwdc ngung
et | H l [—— | - Tinhtoanvencuald hoi
i N R I * M&t vai loai khac nhau
e Kiéu phun
— e Kiéudia
~

Hoi vao

e CO thé két hop vdi bd gia nhiét
N cip nuwdc cap va bé chira
* Lubn cé mot 16 théng hoi

Phan_1_24
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Nudc cap (BFW)

Nuéc ngung

Nwdc bd sung

Cac nhu cau phu tro khac

Phan_1_25
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Thiét bi xtr ly nwéc

e X ly nwéc 10 hoi bang phuong
phap hoa hoc la cuwc ky quan
trong

e Tinh toan ven cua |6 hoi

* Phu thudc vao ap suat |6 hoi va
chat lwong nudc

* Mot vai phuong an khac
e Lam mém nudc
e Khir kiém
e Khir khoédng
e Tham thiu ngugc
* Lam sach nuwdc ngung
e X ly hda chat

Phan_1_26
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Duong dng ho'i

. Véq chuyén hoi dén ho tiéu thu
cudi cung

e Gid dd 6ng

« Ong gobp ap luc

* Vancachly

* Van an toan

* Diém xa nudc ngung, V.v.

Phan_1_27
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e Con duwgc goila Van xa

¢ Kiém sodt lvu lwvong hoi

 Can bang ap suat 6ng gop

* Van hanh dya trén 1 vong phan
hoi

« Luén phdi c6 1 dudng ndi tat
trong trwdng hop khan cip va
stra chira

Phan_1_28
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Tua-bin ho'i

 Thiét bi chuyén déi ndng lvgng nhiét thanh ndng
lvgng truc

e CO thé tao ra dién nang théng qua may phat dién

e CO thé truyén dong cac thiét bj co khi — quat,
may bom, may nén, chiller, v.v.

* Nhiéu phan loai khac nhau

*  DPa&idp
e Cbclra trich
e  Ngungtu

e KE&t hop cha nhitng loai trén

Phan_1_29

B Geom ®

Nhiéu phan loai khdc nhau
e Dangdngvd

e Dangtdm / Khung

«  Ongldng 6ng

*  Dang xodn 8¢, V.v.

* Duva trén cac rng dung

* Hoi nudc truyén nhiét ndng cho lwu chat qua
trinh va ngung tu

e Theo tiéu chudn cong nghiép vé thiét ké va (rng
dung

Phan_1_30
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Thiét bi str dung cudi khac

|

--5

F ]

|

J

|

L
Gia nhiét thwc pham No6i ndu Giat, Sdy & Hoan thién Binh dun nwéc néng

Phan_1 31
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Thiét bj str dung cudi khac

* Thiét bi béc hoi

* N6i dun lai (N6i chung cat)
* Chung cat phan doan

* Tai dinh hinh

* BO say

* Ejector hoi

* Voi phun hoi

* May nén nhiét

Phan_1_32
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B3y hoi

* Ngan hoi thoat ra ma chua
truyén nhiét
« M0t s6 loai by hoi khac:
+ By hoi nhiét tinh (Biy hoi lwdng
kim)
+ By hoico hoc
+  Bay hoi nhiét dong (Bay hoi dong
tién)
+ B4y hoi dang phao

« Ung dung — R4t quan trong
« Quan ly bay hoi

Phan_1_33
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Binh béc hoi (flash tank)

e Thu héi hoi flash tir nuwdc
ngung

e Loai bd cac van dé tiém an cla
nuwdc ngung hoi vé
* Hién twong thay kich
+  Apnguoc
* Dong2pha

* Xa ddy & binh bdc hoi lam giam
nhiét dd6 nwdc trudce khi thai ra
céng

Phan_1_34



o @

e T

So cap / Thi cap

DAn dong bang bom / Ap suat
Bom — Diéu khién bang dién hodc
hoi nudc

Pua nudc ngwng coé nhiét lwvong
cao Vé 1o hoi

Phan_1_35
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Binh nguwng

La 1 bé chira chung

Thuong dat & 1 d6 cao nhéat
dinh dé dat dwoc cac yéu cau vé
strc hut cia bom

Cé6 thé két hop véi binh khr khi,
bé gia nhiét nudc cdp va binh
chura

Phan_1_36
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Nurée cip Hé thdng 1 cap ap suat

Nhién liéu

Bo trao d&i nhiét

By hoi

Hé théng x{r ly nudc

Binh ngung
Bom ngung Nuéc bo sung
Phan_1_37 Ngudn: US DOE Steam BestPractices Program
’3’ < gisbal
e+ Gateway I
~ n ~n Vé n,
Hé thong 2 cap ap suat
Nuéc cap
Nhién ——— Nhién Nhién Nhién
liéu liéu liéu liéu
R
— —

My phét — Ii
Tua-bin doi ap

Hoicaodp May phat -
Tua-bin doi ap

Hoi thap 4p

46(

Binh chira

hoi flash

X

Nuéc b6 sung

Phan_1_38

Nguon: US DOE Steam BestPractices Program
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Hé thong 3 cap ap suat

Nhién
liéu

Nhién

Nhién

Nhién
liéu

g
Hoi cao ap

Hoi thap ép

Hoi trung ap

~—

=
\_QI,}MM sung

b

Phan_1_39
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Nhirng diém chinh / Muc cdn hanh déng

. S&r dung Phuong phap Tiép can Hé théng dé t6i wu hda hé théng hoi nudce

. C6 4 khu vie chinh trong hé théng hoi nwdc — San xuat, Phan phéi, HO tiéu

thu & Thu hoi

. Can ¢6 sy hiéu biét vé cac dinh luat nhiét dong luc hoc, truyén nhiét, dong

chat luu va dac tinh hoi nwdc dé phan tich hé théng hoi nudc

. Hoi nwdc duoce si dung trong nganh cdng nghiép dé thuc hién nhiéu nhiém

vu khac nhau va la phuong tién hiéu qua nhat dé truyén nang lwvong va sinh
cong lam quay truc (hodc nang lugng)

Phan_1_41
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Phan 2: Cong cu danh gia hé théng hoi:
 Céc co hdi t6i wu hda hé théng hoi
* Cong cu danh gia hé théng ho'i (SSST)
* Bai tap thuc hanh trén SSST

Phan_2_1
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Thuwc hanh tdt nhat théng dung cdia khu vwe sdn xuat
* Giam khéng khi thira

+ L3p d3t thiét bj thu hoi nhiét

* Lam sach bé mat trao d6i nhiét cGa 16 hoi

 Caithién viéc xr ly nuwdc dé gidm lugng nwdc xa day [0 hoi
e Thu hoéi ndng lugng tir qua trinh xa ddy 16 hoi

* Gia tang/Khoi phuc vat liéu chiju Ira cta |6 hoi

¢ Gidm thiéu s6 lwvong 16 hoi van hanh

e T6i wu héa lvu lugng hoi xa cta binh khir khi

Phan_2_3 Ngudn: US DOE BestPractices Steam System Sourcebook
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Thuwc hanh tot nhat théng dung ctia khu vire Phan phdi

e Sra chira cac diém ro ri hoi
e Giam thiéu viéc xa hoi

¢ Pam bao rang dudng 6ng, van, phu kién va binh chira clia hé théng hoi duoc
cach nhiét tot

* (b lap dong hoi khoi cac duwdng 6ng khéng st dung
* Giam lvu luvgng qua cac tram giam ap
e Gidm sut ap & cac dng gop

¢ Xa nuwdc ngung khoi cac 6ng gbp hoi

Phan_2_4 Ngudn: US DOE BestPractices Steam System Sourcebook
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Thwc hanh tdt nhat théng dung cdia khu vwre HO tiéu thu

* Giam lugng hoi st dung theo quy trinh
e Nang cao hiéu qua cta qua trinh
e Chuyén nhu ciu dung hoi sang mét ngudn nhiét thai

* Gidm 4p suat hoi can thiét cho quy trinh, dac biét 13 trong cic hé théng déng
phat

 Cai thién hoi thap ap (hodc nhiét thai) dé€ cung cap cho nhu cau cla quy trinh

» Tich hop quy trinh dan dén t6i wu hda ndng lwong tdng thé clia nha may

Phan_2_5 Ngudn: US DOE BestPractices Steam System Sourcebook
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Thuwc hanh tot nhat théng dung ctia khu vire Thu héi nwéc
ngwng

* Thuyc hién chuong trinh quan Iy va bao tri bay hoi hiéu qua
e Thu héi nwdc nguwng cang nhiéu cang tét
e Thu héi nwdc ngung cd lugng nhiét cao

¢ Thu hdi nwdc ngung cao 4p nhanh dé tao hoi 4p suat thap

Phan_2_6 Ngudn: US DOE BestPractices Steam System Sourcebook
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Muc tiéu quan ly hé thdng hoi cdng nghiép:
Giam thiéu nhu ciu str dung ho'i, ton that ning lwong, phat thai khi nha kinh
Quan trong nhat

NANG CAO PO TIN CAY CUA VIEC VAN HANH &
GIAM CHI PHi VAN HANH HE THONG HO'I!!

Phan_2_7
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Bai hoc danh gia thi trwong hoi Hoa Ky

e Udc tinh tiét kiém nhién liéu — cdc dy &n riéng 1é — dao dong tir 0,6% dén 5,2%

* Thoi gian hoan vén uwéc tinh nhin chung rat hap dan
Kéo dai tlr 2 dén 34 thang
Hau hét dudi 2 nam

* Tiém nang tiét kiém hoi trong cidc nganh céng nghiép muc tiéu — hon 12% lvong
nhién liéu st dung

Phin_2 8
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Céac linh virc day hira hen cé thé tiét kiém nang lwong va chi phi dung hoi?
St dung Cong cu danh gia hé thdng ho'i (SSST) cia US DOE dé danh gia ban dau

SSST ¢6 tich hgp don vi IP va SI

Phan_2_9
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Cong cu danh gia hé thong hoi cua US DOE - SSST

¢ SSST la mot bang cau héi dua trén phan mém duoc thiét ké dé ndng cao nhan
thire vé cac Iinh vire quan ly hé théng hoi

¢ Chia thanh cdc khu viyc tap trung dién hinh cta hé théng hoi

* Cung cap cho ngudi dung diém s biéu thi mic d6 quan ly va dong vai tro
hwdng dan vé thong tin hitu ich

s (Cdng cu dé xac dinh cac linh vic co hodi cai tién tiém nang

+ S& KHONG dinh lwgng cac co hdi tiét kiém ndng lvong

Phan_2_10
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Nguwdi dung SSST dw kién

* Nha mdy san xuat cdng nghiép
Giam déc nha may
Quan ly nha may
K§ sw van hanh nha may

Cling c6 thé duoc st dung bdi nha may, té chirc thuwong mai

Phan_2_11
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Hai dinh dang SSST ¢6 san

. Bang tinh Excel (Phién ban 1.0d)
Kha nang lién két gitra cdc nha may
* Bang tinh — Nhin va Cam nhén
* Nhép dit liéu thi cong
* C6san hé donvijSl/ Mét

Phan_2_12
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T6 chirc SSST

* Gigithiéu

e Dit liéu co ban cla hé théng hoi

* Cau hinh hé théng hoi

¢ Hoat ddng van hanh hé thdng téng thé

* Quy trinh vdn hanh gian (phan xuédng) 16 hoi

* Hoat déng van hanh phan phdi, ho tiéu thu cudi va thu hoi
+ K&t qua tém tat

* Budc ti€p theo

Phan_2_13
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Lay dir liéu dau vao cho SSST

e Nguon dir liéu:
e Cac phép do thyc té
* Nhat ky vdn hanh duogc lwu trit trén may tinh hodc in 4n
* Thong tin quy trinh tu:
— K¥ su nha méy/hé théng phu trg/bdo tri
— Nguoivan hanh 1o hoi

» 26 cau hdi - thoi gian du kién: 30 phut (t6i da)

Phan_2_14
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Nhirng buédc sir dung SSST

* Tai chuong trinh

M@ SSST bang cach nhap dup chudt vao biéu twong trén man hinh
e Xem lai cac phan SSST dé xac dinh di liéu dau vao can thiét

e Lay dir liéu dau vao

e Tuy chon dién phan di¥ liéu co ban cla hé théng hoi

e Chen céc lya chon tra |&i vao phan SSST

Phan_2_15
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Nhirng bwéc sir dung SSST (Tiép)

» Trén man hinh két qua tém tat, ghi chu diém dat dugc & cac phan chinh
¢ Sosanh diém dat dwoc vdi diém cla cac nha may tuong tw
¢ Xac dinh va wu tién céc co hdi cai tién hé thdng hoi

* Sir dung cac ngudn luc duoc xac dinh trong phan “cac budc ti€p theo” dé hd
tro trién khai cai ti€n hé théng hoi

Phan_2_16
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Phiéu ghi diém SSST — Két qua
e Tinh trang cla hé théng cta ban 13 gi?
e Cho phép xac dinh cac co hdi cai ti€n tiém ndng va cac khu vye trong tdm
Tom tat két qua S6 diém S6 diém
Céng cu xac dinh pham vi toi da dién hinh
CAU HINH HE THONG HO!l 90 63%
HOAT DONG VAN HANH HE THONG HOIl 140 69%
QUY TRINH VAN HANH GIAN LO HOI 80 63%
PHUONG AN TOI U HOA PHAN PHOI, HO TIEU THU CUOI, THU HOI 30 58%
TONG DIEM BANG CAU HOI CUA CONG CU DANH GIA 340 222,0
TONG DIEM BANG CAU HOI CUA CONG CU DANH GIA|  100% 65%

Phan_2_17

Dién giai két qua tém tat

* Tong s6 diém c6 thé dat dwoc: 340 diém

Ngudn: US DOE Steam BestPractices Program
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* Diém trung binh dwoc bdo cdo vdi két qua tir hon 150 danh

gia nang luvgng:

* C4u hinh hé théng hoi: 62%

* Van hanh toan bo hé théng hoi: 69%
* Quy trinh van hanh gian 16 hoi: 62%

* Quy trinh phan phdi hoi, ho tiéu thu cudi va thu héi nhiét: 58%

« Tong diém trung binh dwoc bdo cdo: 65%

Phin_2_18
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Dién giai két qua

Sy thay ddi dang chu y vé diém sé cac hang muc
¢ Hiéu suat tét nhat trong hang muc van hanh toan bd hé théng hoi (69%)
* Hiéu suat kém nhat trong hang muc phan phdi hoi, hé tiéu thu cudi va thu héi
nhiét (58%)
* Nhin chung, diém sé khiém tén cho thay co hdi dang ké dé cdi thién hé thong
hoi
e SSST c6 thé dwoc dung dé cai tién xu hudng

Phan_2_19
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Bai tap thuwc hanh SSST

* Ban d3 duoc giao nhiém vu dénh gid hé théng hoi tai moét nha mdy gidy va bét
gidy

*  Giam d6c Ky thuat & K§ suw Ky thuat ctia nha mdy san sang cung cap thong tin
cho ban vé nha may

* M SSST va nhap dit liéu cé san cla nha may

e Xac dinh di¥ liéu con thiéu va quyét dinh khu vuc thich hgp trong nha mdy cho
dir liéu nay

 Liét ké cac co hdi cai tién hé thdng hoi ma ban muén nghién ctru

Phan_2_20
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Bai tdp thwc hanh SSST (Tiép)
* Nha may (va hé thdng hoi) van hanh 24 gio/ngay, 365 ngay/nam
* C6 3loaild hoi: d6t than, dét HFO and dét khi tw nhién

* Lo hoi dét than va d6t HFO dwoc van hanh & phu tai co ban (c6 dinh) trong khi
16 hoi d6t khi tu nhién dap &ng duoc vdi su thay d6i cla phu tai

¢ Phu tai trung binh théng thudng twong (ng vai ~ 65-70% tdng cong suat kha
dung

» Trang thiét bj do cla 10 hoi duwgc gidi han & dp sudt éng gop va san luvong hoi

5.

Phan_2_22
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Bai tap thwc hanh SSST (Tiép)

* Chi phi nhién liéu cho 16 hoi hang thang (than, HFO va khi ty nhién) duwoc theo
ddi nhung khdng lién quan dén san lwong hoi hodc mirc d6 sdn xuat

 Hiéu suat chay cla 16 hoi duoc do dac 6 thang/lan bang thiét bj do cam tay
e B& mat trao d6i nhiét bén ngoai é6ng thudng sach sé
e B& mat trao d6i nhiét bén trong 6ng phai dwoc vé sinh khoang 3 nam/lan

e C6 bd ham nudc trong 16 hoi dét than va 16 hoi HFO

Phan_2_23
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Bai tdp thwc hanh SSST (Tiép)

* Viéc xa ddy cho tat cd cac 10 hoi dwgc ngudi van hanh thuc hién thad
cong dya trén TDS (Téng chat ran hoa tan) va cac phép do do dan dién
duoc thyc hién 1 lan/ngay

* MOt nha thau bén ngoai cung cap dich vu xt ly nwdce 16 hoi dwa trén cac
chuyén thdm nha may hang thang

* Khdng cé van dé gi vdi viéc diéu chinh dp suat 10 hoi, myc nudc trong
bao hoi hay chat lwvgng hoi

Phan_2_24
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Bai tap thwc hanh SSST (Tiép)

« Khong chic chan vé sd lwgng bay hoi trong nha may; bay hoi d3 khong
dwoc kiém tra trong mdt thoi gian do cat gidm nhan vién bao tri; nhung
bay hoi van s& duoc kiém tra va slra chita/thay thé néu qua trinh san
xuat bj dnh hudng

s Cac bd phan trong hé théng hoi dugc kiém tra va bdo dudng chi khi
nguwdi van hanh hé théng bao cdo sy cd

* Luwong nudc ngung thu hoéi trung binh khoang 50% dwa trén lvong nuéc
b6 sung

Phan_2_25
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Bai tdp thwc hanh SSST (Tiép)

» Trong qué trinh kiém tra toan bé nha may, c6 nhirng nhan xét sau:

* Trong céc khu vuc thiét bi phu tro, hdu hét cadc dwdng 6ng phan phdi hoi va cac bd
phan cla hé théng dudng ng nhu duwoc cach nhiét tét.

e C6 mét s6 doan 6ng hoi va van bi thi€u 1&p cédch nhiét & khu vire con lai cda nha may.

« Khéng cé bang chirng cho hién twong bua nwdc xay ra

» Khéng cé ké hoach quan ly ro ri tai nha mdy va quan sat thady mot vai
diém ro ri hoi nhé

Phan_2_26
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Hwéng dan thuc hanh SSST

* DaGi v&i thong tin nha mdy dwoc cung cap san, hay nhap dit liéu dau vao
cho SSST va dua ra diém sé cho tirng phan SSST va danh sach tém tat

 DGi véi tat ca cac cau hdi ma dit liéu dau vao khong cé san hodc khong
day da, hdy néu rd cach ban sé cé dugc thong tin can thiét trong
chuyén tham nha may cdia minh

« Dua trén k&t qua phan tich SSST cla ban, h3y phat trién danh sach cac
hanh dong wu tién dé dat dwoc muc tiéu bdo toan nang lugng trong
nha may

Phan_2_27
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Két qua bai tap thwc hanh SSST

TOM TAT KET QUA TU’ CONG CU XAC PINH PHAM VI HE THONG HO'l

SO DIEM SO DIEM
TO1 DA CUA BAN

CAU HINH HE THONG HO!I 90 36
HOAT DONG VAN HANH HE THONG HO' 140 70
QUY TRINH VAN HANH GIAN LO HOI 80 49
PHUONG AN TOI UU HOA VIEC PHAN PHOI, HO TIEU THY CUOI, THU HOI 30 22
TONG DIEM BANG CAU HOI CUA CONG CU DANH GIA 340 177
TONG DIEM BANG CAU HOI CUA CONG CU DANH GIA (%) 52,1%

Ngay hoan thién bang cau hoi 6/6/2011

Phin_2_28




o+ G2TEWAY

8 Gmm @

Két qua bai tadp thwc hanh SSST

e ey SODIEM SO DIEM
CAU HOI XAC DINH PHAM VI TOIPA  CUA BAN

1. CAU HINH HE THONG HOI
CHI PHi HOI
SC1: Tinh chi phi nhién liéu dé sinh hoi 10 5
SC2: Xu hwéng chi phi nhién liéu dé sinh hoi 10 5
TIEU CHUAN HO1/SAN PHAM
BM1: Do lwdng tiéu chuan hoi nwéc/san pham 10 0
BM2: Xu hwéng tiéu chuan hoi/san pham 10 0
PO LUONG HE THONG HOI
MS1: Do/Ghi cac théng s6 nang lwong téi han cua hé théng hoi 30 21
MS2: Cwong dé do lwvu lwong hoi 20 5¢—

DIEM CUA CAU HINH HE THONG HOI 90 36

Phan_2_29
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Két qua bai tap thwc hanh SSST

2. QUY TRINH VAN HANH HE THONG HO1
BAO DUONG BAY HOI
S$T1: Thyc hanh bao dudng bay hoi 40 8 +—
KE HOACH XU LY NUOC
WT1: Xtr Ly Nwére - Dam Bao Chirc Nang 10 5
WT2: Lam sach cau can 16 hoi bén trong/bén ngoai dng 10 5 <
WT3: Do TDS 1o hoi, toc do xa day phia trén/dwdi 10 5
BAO ON HE THONG
IN1: Bao 6n - Nha may 16 hoi 10 10
IN2: Bao on - Phan phoi/Hé tiéu thu cudilThu hoi 20 14 «—
RO Ri HO
LK1: RO ri hoi - Mirc d nghiém trong 10 8
HIEN TUONG BUA NUOC
WH1: Bia nwéc - Mirc dd thwdng xuyén 10 10
DUY TRI VAN HANH HE THONG HOT HIEU QUA
MN1: Khao sat thiét bi quan trong cta nha may hoi nwéc 20 5 =

DIEM CUA QUY TRINH VAN HANH HE THONG HO1 140 70

Phin_2_30
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Két qua bai tdp thwc hanh SSST

3. QUY TRINH VAN HANH NHA MAY LO HOI

HIEU SUAT LO HOI

BE1: Do lwéng hiéu suit 16 hoi - Tan suat 10 5§ —

BE2: Do nhiét db khi thai, 02, CO 15 e

BE3: Kiém soat khéng khi dw cua 16 hoi 10 7
THIET Bl THU HOI NHIET

HR1: Thiét bi thu hdi nhiét 16 hoi 15 3 —
TAO HO'1 KHO

DS1: Kiém tra chat lwong hoi 10 10
VAN HANH LO HO1 TONG QUAT

GB1: Diéu khién xa day 16 hoi tw dong 5 0 «—

GB2: Tan suit bao déng mirc caolthdp cta 16 hoi 10 10

GB3: Tan suit dao dong ap suit hoi cua 16 hoi 5 5

DIEM CUA QUY TRINH VAN HANH NHA MAY LO HOI 80 49
Phan_2_31
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Két qua bai tap thwc hanh SSST

4. QUY TRINH PHAN PHOI, HO TIEU THU cuUOI VA THU HOI
GIAM THIEU LUU LUONG HO'l QUA PRV
PR1: Cac phwong an giam ap suit hoi 10 10
THU HOI VA TAN DUNG NUO'C NGUNG CO SAN

CR1: Thu héi va tan dung nwéc ngwng cé san 10 6 «——

SU’ DUNG NUO'C NGUNG CAO AP DE TAO HO' THAP AP

FS1: Thu héi va tin dung hoi flash ¢é san 10 6 —

DIEM CUA QUY TRINH PHAN PHOI, HO TIEU THU cUOI VA THU HOI 30 22

Phan_2_32



sl T

@ < glasal — .Q_@”

Céc budrc tiép theo clia bai tdp thwc hanh SSST

* Cau hinh hé théng hoi
e Tinh todn chi phi hoi va xu hudng
e Tuwong quan chi phi hoi v&i san xuat va tiéu chuan

* Thwc hanh van hanh hé théng hoi
* Tich hop k& hoach quan ly b3y hoi
* Kh3o sat bao 6n hé thdng hoi trong nha may
e DiBu tra nguyén nhan gay ra hién twong déng cdu can bén trong 8ng
e DPanh gid nhu cau kiém tra dinh ky thiét bj cla hé thdng hoi

Phan_2_33
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Céc buwdrc tiép theo clia bai tap thwec hanh SSST

* Thyc hanh van hanh nha may 10 hoi

e Tinh todn va khuynh huéng cla tirng 16 hoi va khuynh huéng & hiéu suat sinh hoi
toan bo nha may

e Kiém tra thiét bj kiém sodat khdng khi du va thiét bi do tai hién trwong
*  Khao sat bé hdm nudc

* Nghién clru viéc thu hoi ndng lugng nhiét tir xa 1o

 Caithién viéc kiém soét xa déy 16 hoi

* Phan phéi, HO tiéu thu cudi & Thu héi
e T6i wu hoda tuabin déi ap
e Caithién viéc thu hdi nwdc ngung va thu héi hoi flash

Phan_2_34
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Nhirng di€m chinh / Muc can hanh déng

1. S& dung phuong phap ti€p cdn hé théng (phan tich chénh léch, so sanh véi
BestPractices) dé xdc dinh cac co hoi tiét kiem ndng lwvgng tiém nang co thé ap
dung trong hé théng hoi

2. Codng cu danh gid hé théng hoi (SSST) cha DOE Hoa Ky cé thé dwoc sir dung dé
xac dinh nhirng co héi cai tién nay

3. N6 hoan toan “mién phi”

4. SSST cling ¢ thé dugc st dung lam bdng ciu héi ti€p nhan dé thu thap théng
tin so' bd & cdp dd nha may

5. N6 chira 26 ciu hdi va khédng mat qua 30 phat dé hoan thanh

Phan_2_35
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e Emnion  CONG NGHIEP LIEN HOP QUOC

Phan 3: Céng cu MEASUR ctia US DOE (MEASUR):

Téng quan vé MEASUR cuia US DOE
Cong cu MEASUR

Panh gia MEASUR

Tac déng dén chi phi tién ich

Hiéu suat 16 hoi

Bai tap thuc hanh

Phan_3_1
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Lo hois6 1 Lo hoi s6 2 Lo hois6 3

Than Dau ning (HFO) Khi thién nhién
T

.............. Sl pién ludi
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Nhu cau hoi cao ap

i v
Nhu cau dung dién
tai nha may

Hé théng hoi

Thong khi
N 8

Nudc b8 sung

v 4 PR
Xa ra kénh nudc thai Nudc ngung qua trinh

Tua-bin ngung

s Luu luong ké
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- f-.-1_E AR

MEASUR v0.9.2-beta is now available!!

Download Update Now!
View 0.9.2-beta Release Notes
Remind Me Next Time

AR

e T

Cong cu MEASUR cua US DOE

* COng cu MEASUR
*  Phan mém danh gid nang lvong san xuat dé giam tién ich
e Pang trong giai doan Beta vi US DOE lién tuc b6 sung cac tinh
nang mdai lién tuc

* Tai xudng mién phi tir trang web DOE Hoa Ky —
MEASUR
e https://www.energy.gov/eere/amo/measur
e Tim kiém US DOE MEASUR trén internet
e Tai xudng va cai dit — tao I8i tit trén man hinh nén

e Ty ddng kiém tra cac ban cap nhat va cho phép ban tai xqc‘ing
phién ban cap nhat dé ban cé san phién ban mdi nhat moi khi
ban chay nd

Phan_3_3
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B Gogm @

Cong cu MEASUR cuia US DOE

e Cong cu MEASUR

* Hién ciing ¢ sdn TRYC TUYEN!
* Ra mat vao thang 8 ndm 2022
* https://measur.ornl.gov

* Moi th& phai gidbng hét véi phién ban d3 tai xuéng

« MO0t sé thlr nghiém va kiém tra bd sung dang dién ra

Phan_3_4
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Cong cu MEASUR ctia US DOE (Tiép)

MEASUR

Welcome to the most efficient way fo manage and optimize your faciities” systems and equipment

@cxerey

Erargy Effcency b
Rarawabis Energy

Phan_3 5
8 dem @
— Cai dat
e | 8 e Muc dau tién phai

G
Sl
Cormpransad &2 |y ity
Ot Pl

Tt

e

0, Savigs Settrgs

kiém tra

- e D3t tat ca cac gid tri
mac dinh cdia don

- vi, chi phi, néu cé

Pum Setings

Process Heating Settings.

thong tin

Sheam Seftings

Tutorial Settings

Phan_3_6
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Nhirng wu tién chia US DOE

[ E—— MEASUR

BB Assessment Settings [ Operatons

STEAM EXAMPLE SETTINGS HELP . .

:mﬁ “l':’m'*i&‘i‘ﬂl--'lﬂjwai Transiate Wmmp o Nguo‘l dung Co Su‘ Ilnh

i oo T hoat hoan toan dé chon
Qe ey _ .

it e z (IP) mdc dinh hodc chon

v e s : don vj tuy chinh cho cac

Specic Vo Cubic Feat par Pound #°| - ~

e e s s 2 tham so

C e : e Noichung, d6 la My la

Viokama US Galoss |gal) = PN N x . .

o=, T . loai tién té dé giao dich

Equepment Notes

eSS nhat nhung van c6 san
mot sb loai tién té khac

Cipvating Condtions af time of Assessment

[t et tor eparatng corcatom

e HELP ludn & bén

Phan_3_7
8 imom ®
D maum
o General Calculators
I Pre-Assessment Screening
Compars e relatve energy use of equoment 10 ps
~n ? V' ~
Tat ca cac cong cu
Unit Convexter

Periorm quick unt corverson cakoulalons

e MEASUR c6 nhiéu cong

(Cambined Heat and Power

Canduct a prefimnary scroening of the potential cost savngs from CHP Cu
e e Cac cong cu thong
Cash Flow \ e S
Pt e sovngs nd coss st s thuwdng cd tinh cat
ngang va KHONG danh
- Power Factor Cafrection A ~ ~
ety Ihe capactance [n VAR raquied for mproving he power acko o he praposed evel rieng cho he thOng
C0; Savinga
Estrmats 1) for g

B Sicom
—
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Cong cu thong thwdng — Bd chuyén ddi don vi

O wans - 8 3
ENERGY ﬁ UNIT CONVERTER
Energy £
ot - e UNIT CONVERTER
‘PUWEF v
‘ ! | 0,003
‘Kuowans (kW) v| | Gigajoules per hour (GJhr) v
Viats (W)
Tons of Refidgeration (tons)
Millwatts (mW)
Megawatis (MW)
Megajoules per hour (MJ/hr)
Kiowatts (+W)

Kilojoules per hour (ki/hr)
Kilocalories per second (kcalls)
Horse Power (hp)

Gigawatts (GW)

| Suapuespertow Gt ——————
Calories per Second (cal's)

British thermal units per second (Biuls)
British themal unit per hour (Btu/r)

ENERGY

Phan_3_9

Cong cu tinh hoi

Steam Calculators <
Pipe Insulation
Quantify the energy savings assooated with insulating hot pipes.

Steam Properties

/‘\ Calculate the properties of steam, via IAPWS R7-97
Saturated Properties

/-\_ Calculate the proparties of salursed steam, via IAPWS R7-97

Tank Insulation
‘Quantify the energy savings assocurlsd with msulating hot tanks.

Baller Blowdown Rate

Steam Reduction Calculati this blowdeown rati of o bodar

Csantly B anergy SSVInGs Bssocisled with rediscing steam use

Deaerator
Determing the requred waler and steam fows far & fequired feodwater mass flow

l- Stack Loss
g Detormine the amount of heat fost o 1he toler stack gas

. Flash Tank
" Baler Datermine tha mass flows and properiies of any resulling ouiel gas andior guid for given inlet conditions
& Datarming the amount of fuel Bneqgy required 10 POGUCE SIEBM in boser

PRV
N Steam Turbine Cal o ' h "
Calculste Me snergy generated or stoam outiet conditons 1or o stoam tubing culate the properes of steam aflar a pressune drop with oplional desuperheating

Phan_3_10



Header
Calculata the combined steam propariies of multiple steam inlsis

Heat Loss

Calculate the eneray (heat) loss and outlet steam properbes given inlet steam conditions and a % heat loss

Vent Steam to Heat Water

Estimate enangy savings when vent stream is used to heat water using a steam o bguid heat exchanger

Heat Recovery From Condensing Heat Exchanger

Estimate enengy savings when stack waste heat is recovened using condensing heat exchanger to heat boiler

fead waler

Feedwater Economizer

Q < Global

Cong cu tinh hoi

*- Gateway ! @B

e it g
ST et g

e Nhitng cong cu nay dua

choéng

Estimmle enargy sevings when stack wasle heal s recovered using non-condensing heel exchanger to heal

boiler faad water

ra moét phan tich nhanh

e Pinh lvong cdp dd 1

Phan_3_11

/\l STEAM PROPERTIES

Q + Global

= Gateway

- e it it
ST et g

Pressure 5

Temperature ~ 110
Prassure 5 bar
Temperature 1o°c
Specific Enthalpy 461.7 kdikg
Specific Entropy 1.4183 kiikg-K
Quality Liquid
Specific Volume 0.0011 mkg

oo TN

GRAPH

Create Row
Pressure Temperature Specific E a Known b .
oC| Ent Variable
el 0 thalpy ) g-H) im*ka)
10 250 293943 A 8765 Gas Tomperature 02105 Dokl
5 200 2 850 56 6 0672 Gas Temperature 03513 Delels
5 10 4617 14183  Liqud Temporature 00011 Dolete

Copy Table

T-5 Diagram v

400

Temperature (*C)

Entropy (kJ/kg-K)

Phan_3_12



/\l SATURATED PROPERTIES

GRAPH HELP
Saturated Pressure 5 ar B
Pressure 5 bar T-S Diagram
Temperature 158.92 °C
Ligquid Specific Enthalpy 670.88 kdikg & aQ
Liguid Specific Entropy 1.932 kdikg-K -
Liquid Specific Volume 0.0011 mfkg
Gas Specific Enthalpy 2,756.23 kdikg -l
Gas Specific Entropy 6.7584 KJ/Kg-K
Gas Specific Volume 0.3149 mitkg =
Evaporation Specific Enthalpy 2,085.36 kilkg 5
Evaporation Spacific Entropy 4.8265 kdikg-K 5
Evaporation Specific Volume 0.3138 mitkg i b
[ oo coanoe JEEEY &
100
- 10
‘..::T- iedkg) | Specsfic Entropy (KAKG-K] | Specific Volume (mag)
- Entropy (ki/kg-K)
Saturates Evap. Saturatee Satwrated Evap. Saturated Saturaed Evap. Sanrated
Laguid Gas Liguid Gas Liquig G
10 Ta12) 78143 109928 278071 | 21784 43722 68516 | 000M (01781 01772 O Il
5 iHBﬂi 67088 20853 275623 1832 48285 67584 0001 0¥ 03148 (D
Phan_3_13
.t
8 enm @
ﬁ STACK LOSS CREATE FUEL
Sea Wi eisting raterial Typical Wiod -
Type of fusl Gas -
Fuel Typical Natural Gas - US v Subssance Name Tipical Wood (mod)
Add ew Fuel Carbon 28
Stack Gas Temperature Hiydrogen 3s
Amiblent Alr Temperature 15, 555555555555557 et Ash 11
Percent Cygen Or Excess Air? Excess Ak - Moishre a8
Excess Alr Nitrogen o4
0, 163
Stack Loss 0.00 % Suiphur 53
Boiler Combustion EfMiciency 0.00 %
= Heating Value 15,755.208 kihg
[ Ny ~
R ey < RESULTS HELP
Fusl Typicad Wiood jmed) 2
;;.ﬂ;;mmm 120 Stack Loss (%)
umbient Alr Temperature £
Percerd Caygen Or Excess Air? Onygon in Flus Gas -
0y in Flue Gas. 2
Excess Ax 1183 %
Ash Discharge Temperature 800
it 5 . 1.7%
Stack Loss nr%
Boiler Combustion EMclency

Phan_3_14
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Deaerator Pressure o2 [bar]

Combustion Efficiency |es.3
Calcutate Efficiency

Blowdown Rate [
Steam

Pressure 10
Known Variable

Quality Value 1
Steam Mass Flow 10

Phan_3_15

e e -

_n:}armn.mmm;
‘Solve For
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RESULTS
Inlet
aura 100 | E
Known Variable Temperature - i e
Pressure (bar) 100 10
Temperature Value 450 c
Mass Flow 100 = jIarmparatues () | 450 ]
Sp. Enthalpy (kkg) 32407 32407
Outiet Pressure 10 i»ﬁ*wnﬁlp& | 6415 T
Without Desuperheating - Quality Gis Ges
Mass Fiow (thr) | 100 10
N | resctonn | Energy Flow (G4 2241 a1
e
RESULTS
m
Fresmae e Steamin  SteamOut  Fesdwater
Knawn Variable Temperature v ot 50 s i
Temperature Value 450 k. ) 5 | e | i
Mass Flow 100 T
Sp. Enthalpy (kikg) 32407 27831 6759
et Prsisiien L] ' 8p. Entropy (kg sas | esr | 1o
With Desuperheating v Quality Gas. Gas Liqud
ok Mass Flow (v} w | amn | oan
ey o Energy Flow (G4/hr) 2241 wa7 17
Known Variable Temperature -
Temperature Value 160
Desuperheating Temperature 185
e coree SRS
Phan_3_17
H PIPE INSULATION
BASELINE MODIFICATION RESULTS HELP
Annual Operating Hours [ |B760 it Annual Operating Hours _i:smu T | Modification
Energy Source Type Steam - Enesgy Source Type Steam - 761
Heated or Chilled Heated v Heated or Chilled Heated - | 10 )
Utisty Cost 10 ) Uity Cost 10 46 |
System Efficiency 60 IE System Efficiency 80 |
Pipe Lengih 15 m Pipe Length 15 43 |
Pipe Diameter 50 mm - Pipe Diameter 50 mm - '
Average Wind Speed & e | Average Wind Speed 5 m
Pipe Temperature 80 ] Pipe Temperature ]
Average Amblent 25 Average Amblent 25
Temperature Temperature
Pipe Base Material Carbon Steel ~ Pipe Base Material Carbon Steel v
Emissivity 1 Emissivity 1
Insutation Matestal Fiber Glass - Insutation Matertal Fiber Glass -
Insutation Thickness 0.05 o] Insutation Thickness 0.05
Pipe Jacket Material Auminum, xddized b Pipe Jacket Material Aluminum, new, bright  ~
Emizsivity 0 Emissivity 1

Phan_3_18



-
u TANK INSULATION

Arivual Operating Hours. [ I1E780 it MODIFICATION RESULTS
Energy Source Type Steam -
Healed or Chiled Heated < Antupl Operating Hows | 110780 ! Baseline |
Utilty Cost 10 360 Energy Source Type Steam ~| HeatLoss 160,177 GJ 42617 G
Sysiem EMiciency 50 Heated or Chilled Heated ¥ EnergyCost stoo177 | samar |
Tank Height 4 Utiiity Cost 10 $/GJ Annual Energy 147 56 G
Tank Diameter 4 System Efficiency 80 Savings -
Tank Thickness 0,005 Tank Height 4 IF g‘m $1,475.60
Internal Tank Temperature 105 : Tank Diameter 4 T —
Average Ambient [30 : Tank Thickness 0.005 T
Temperature ' Internal Tank Temperature | 105
Tank Base Material Stainless Steel - Average Ambient 30
Emissivity 03 Temperature
Conductivity 16.000922 WimK Tack Base patartal Stainiess Steel ~
Insulation Material | 1000F Mineral Fiber Bia v| Emisshvity 03
Conductivity 0.088603 WimK Gonductivity Bl
Insulation Thickness 0.05 [n Insulation Material 1000F Mineral Fiber Blar +
Tank Jacke! Material Auminum, oxdized v Conductivity 0.098603 WimK
Emissivity 0.4 Insulation Thickness 0.1 |
N I— - - Tank Jacket Material Aluminum, new, bright  ~
Emissivity 0.04
Surface Temperature 50
oo S
Phan_3_19
.t
Q < global (]
Boliph
o el
a BOILER BLOWDOWN RATE
BASELINE MODIFICATION RESULTS HELP
‘Baseline ‘Modification
Conductivity Readings C ivity R -B% -“‘
Feedwater Conductivity |150 I Feedwater Conductivity 150 . lisi
Blowdown Conductivity 2500 [ Blowdown Conductivity 5000 e ot
Stk = Ecker lsassoy  1mres
Steam Flow 10 | thr | Steam Flow 10 1,352 04Bm 855,552 m?
Steam Temperature 184 1% | Steam Temperature 184 .‘“'7“ 137-355
Bailer Efficiency 88 Boiler Efficiency 88 512,804 56204
Calculate Eficancy Calcutate EMciency e |
N . i 527515 $13,550
rations
- - Ope 7,356
Operating Hours Ed 8000 | hesiyr | Operating Hours B 8000 | hrsy v
Fuel Cost 399 | c Gl | Fuel Cost 3.99 $13,855
Water Cost 0.0025 1SL) Water Cost 0.0025 |
Makeup Water 25 |ES| Makeup Water 25 E:
Temperature Temperature

Phan_3_20



n DEAERATOR

Deaerator Pressure
Vent Rate

oval

o

s
e et it e

RESULTS _

RESULTS

Phan_3_21

ﬂ HEAT LoSS

Pressure
Finown Variable.
Cualty Value
Mass Flow
 Heat Loss

RESULTS

Phan_3_22



Operating Hours i 2000 RESULTS HELP wts P
Fuel Typical Natural Gas - US ~ 3 = glohal 2y
i e e+ Gateway S rll
Higher Heating Value 40800
Flow Rate of Flue Gases 0,712 Gliyr
Fuel Cost 5
Flow Rate of Steam 10,337 Gliyr
Fuel Temperature 20
Flue G p: Flow Rate of Feedwater 10,751 Gy
lue Gas Temperature 200
e Enthalpy of Steam 2,416 Gdiyr
i On Air? Crygen in Flue Gas o Enthal S L Gyt
Percent Oxygen Of Excess Oxygen in Flue Ga ! i g
Sl ey i Flus Gas Outiet Temperature 125°¢
xcess Al 15.52 % |
s s Feadwater Outiet Temperature W
Combustion Alr Temperature 28
Ambient Alr Temperatune 28 Annual Results
Maisture in Combustion Al 0.88 Energy Savings BI4S G
Calcutate
" . Cost Savings $38 601
Boder Energy Rate Input 27170000
Oparating Conditions. Copy Table
Steam CQuality Saturated -
Steam Pressure
Feedwater Temperatue 80
RESULTS HELP
Bolier Biowdown % of Feedwater 4 CALCULATE MOISTURE IN COMBUSTION AIR
Heat Exchanger Effectiveness 62.54
g = Byycermtn Data
Baromatic Prossrs (P ) e
cxEmemm | - -
1 oy s Damaty gy
Dry Bt 0 =
Heiatrs Pty sn
Vet s () »
Ty Do Pt
b v ”
il P . sa
=) ermhemioie’) i

T (T
00 0

81
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B3o toan khoi lwong

e Dinh luat: Khéi lwgng khong
dugc tao ra cling nhu khong bi

Hop den mat di trong khéi diéu khién.

e V& mat toan hoc,

*  Luwu lwong khéi luvgng vao = Luu
lwong khéi lwong ra

(Kh&i diéu khién)

* Phuong trinh
I-u’u |u’(_)’ng 6“ dinh ° E Min = E Mout

Trang thai 6n dinh  Trang thai cla vat chat va lvu
lvong thé tich cd thé thay d6i

Phan_3_24
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Vi du: F1
Hoi,,. * B trao d6i nhiét dang éng chum
duoc st dung dé gia nhiét cho
nudc bang hoi.
VoS REPI——— D Nrtc, .| ) pong nude do duge 13
I 600I/phut
Nwéc ngung,, * Theo dinh luat bao toan khaéi luong
* Phia nudc: Luu lvgng nudc vao =
Luu lwong nudce ra=600 |/phat
* Phia hoi: Lvu lwvgng hoivao = Luu
lvgng nwdc ngung ra

Phan_3_25

® dmogm @

e T

l Q Bao toan nang lvong

* Dinh luat: Nang lugng khong
duoc sinh ra cling nhu khong bi
Hop den mat di trong khéi diéu khién.

(khGi diéu khién) N6 chi cé thé duogc chuyén d6i
tr dang nay sang dang khdc.

e V& mat todn hoc,

Dong ndng lvgng vao + Nhiét =
Dong nang lvgng ra + Cong

*  Phuwong trinh

I-u’u |U’Q’ng 6“ dinh ° Z Min*hin+o~:z Mout*hout+W
Trang thai 6n dinh

Phan_3_26
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Vidu: F1
Ho'i,z,
l e Nhiét d6 nwdc vao = 25°C
* Nhiét do nudcra=75°C
* Nhiét dung riéng cta nudc = 4,183

Nuérc,,, - Nuér,, k)/kg-K

* Nhiét truyén cho nuéc

l = Mwaterx Cp x (Tout - Tin)
Nwéc ngwng,, Q=%X 4,186 X (75-25)1(W
0 =2.091 kW

Phan_3_27

e T

e

Vidu: F1
¢ Diéu kién hoi dau vao: Hoi b3o hoa & 4p suat khi quyén
* Diéu kién nudc ngung dau vao: Bdo hoa & T = 100°C

* Nhiét Iu‘qng truyén cho hoi = |v'steam X hsteam - Mcondensate X hcondensate

* Khdng ¢ céng cla truc dugc thuc hién trong khéi diéu khién: W =0
* Nhiét lwvong truyén cho nuéc = Nhiét lvgng do hoi nudc truyén
* Bdo toan khéi lvgng: M =M

steam condensate

Phan_3_28



Vi du: F1

Q = Msteam x (hsteam - hcondensate)

Bang thudc tinh hoi nudc cung cap thong tin
vé entanpy cla hoi va nudc ngung

Neeam — HOi b3o hoa (0 barg) = 2.676 ki/kg

N ondensate — NUOC ngung bdo hoa & 100°C =
419 ki/kg

Q =M, X (2.676 - 419)

2.091 = M., X (2.257)

Moo = 0,927 kg/s = 3.336 kg/h = 3,34
Tin/h

Saturated Pressure -
Pressure
Temperature
Liquid Specific Enthalpy
Liquid Specific Entropy
Liquid Specific Volume
Gas Specific Enthalpy
Gas Specific Entropy
Gas Specific Volume
Evaporation Specific Enthalpy
Evaporation Specific Entropy
Evaporation Specific Volume

Temperature [°C)

0 bar
99.97 *C
418,99 kdikg
1.3067 kdikg-K
0.001 m¥kg
2,675.53 kJikg
7.3544 kdlkg-K
1.6733 m¥ikg
2,256.54 kdikg
6.0477 kd/kg-K
16723 mkg

a8

Phan_3_29

Vidu: F1

1

Enthalpy
[kJ/kg]

0
1.013 100.0 0 419
1.013 | 100.0 | 1 2,676

0.5 81.3
0.5 81.3

z 3 z 4
Pressure toat Quality
[bars] [°C]
1

340.4
2,645

1.5 111.4 0
1.5 111.4 1
2 120.2 0
2 120.2 1
2.5 127.4 0
2.5 127.4 1

Entropy (klfkg-K) —

e

e T

Long bdo hoa

4671 \ Hoi b3o hoa

2,693
504.7
2,707
535.4
2. 717

(Hoi kho)

Phan_3_30
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Vidu: F1

Hoi s, M = 3,34 Tan/h
T=100°C Hoi bdo hoa
P =0 barg
1 Pokho =1
Q=2.091 kW
e, (R )
M = 600 kg/phut M = 600 kg/pht
T=25°C T=75C
1 M = 3,34 Tan/h
T=100°C s s
] P =0 barg Long bdo hoa
Nwéc ngung,, 96 khé = 0
Phan_3_31
8 dem ®
. Vidu: F2
Hcrhéo °
* Hoi dwgc phun truc tiép
Nuoc,, B == vao binh dé gia nhiét cho
nuwdc
| * Lwu luwgng nudc yéu cau

(& do luwdong) theo quy
trinh 13 600 |/phut

* Luu lwgng khéi lwgng hoi
khoéng biét

Nwéc ngung,, =0

Phan_3_32



Nwérc,,, - - Nwérc,,

®

e T

Ho'i

vao

Vidu: F2

khéi lwgng

* Global
*- Gateway

m ©

* Ap dung Lwu lwgng 6n dinh
Trang thai én dinh — Bao toan

* Luu lwgng nudc vao + Luu

lwvgng hoi vao = Luu lugng

nudc ra

Phan_3_33

e T

Vidu: F2

Ap dung Lvu lwgng 6n dinh Trang thai 6n dinh — Bao toan khéi lwgng

Luvu lugng nudcvao =M, erin = ﬁ;n sO
Luu lugng hoivao =M., =Anso
Lvu lugng nudcra =M, rerout

=600 I/phut

~ 600 kg/phat

M + Msteam = Mwaterout (PhUGng trinh 1)

waterin

e

Phan_3_34
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Vidu: F2

Hdivéo
l * Nhiét d6 nwdc dau vao = 25°C
e Nhiét d6 nuwdc daura = 75°C
e Didu kién hoi dau vao: Hoi bdo hoa & ap
Nuére,;, -' - Nuér,, suat khi quyén
* Khong cé cong clia truc duoc thyc hién

trong khai diéu khién: W =0
» Ap dung Lvu lwgng 6n dinh Trang thai 6n
dinh — Bdo toan nang luvong

M x h +M

Iv'waterout x waterout

steam X hsteam =
(Phuong trinh 2)

waterin

h

waterin

Phan_3_35

e T

e

Vidu: F2

1 i H 4 it L}
Pressure; | Temperature; | Qualty, | Enthalpy, | Density, , L o
. * Bang thudc tinh hoi nwéc cung
bar] | €] | | [k | [kgimd] cap thong tin vé entanpy cla hoi
1.013 250 -100 1048 997.1 nudc va nwdce qua lanh
1.013 750 100 34 9749 * hyatenn = NurGc qua lanh (25°C)
=104,8 kl/kg
1.013 100.0 1 2676  0.597 e h,.. —Hoibdo hoa & 0 barg

=2.676 kl/kg

*  hyaterout — NUOC qua lanh (75°C)
=314 kl/kg

Phan_3_36



Vidu: F2

* Phuwong trinh 1 duoc viét lai thanh

@ :

e T

*- Gateway

Gisbal - Q@

M, waterin + M, steam — Mwaterout

600 974,9
Mwaterm + Mteam 60 X 1.000
M, waterin + M, steam — 9’75

kg
M aterout o 9’75T
Phan_3_37
_g '::élwﬂ! .Q_@'”
Vidu: F2

* Phuong trinh 2 dugc viét lai thanh

M, orin X (104.8) + M, X (314)
Mwaterm X (104 8) + M, steam < (2676) =975% (314)

MWE['E['IH X (104 8) + steam X (2' 676) = 3' 061’5

steam X (2 67 6) =M, waterout

e Phuong trinh 2 dugc viét lai thanh

Myaterin = 8,962 =372 X 1.000X 60— = 539
N 997,1 phit
My = 07932 = 2.855"2 = 2,85 Tin/h

Phan_3_38



Vi du: F2

‘ﬁ' { Glabal e

e i A —

M = 2,85 Tan/h

Hoi, T=100°C

P =0 barg
1 Pokho =1

Hoi bdo hoa

e, (I

) s,

M = 8,96 kg/s M = 9,75 kg/s
V =539 |/phut V = 600 I/phdt
T=25°C T=75%C
Phan_3_39
& giova @
- Gateway — -

Phan_3_40

Welcome to the
MEASUR Dashboard!

Here you can view, manage, and rollup your

assessments!

Welcome
SOO0000000

e T

Bang diéu khién
MEASUR
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Phan_3_42

Create New Assessment

Welcome to MEASUR's Steam System
Assessment Module!

Get started with the oviding the properties of your curment system o “baseline™| Afier you've
established your sessment b ying e conditions of your Sysem 1o view the polential

I you need help at any point along e way, click the user manual (@) icon in the upper right hand comer for detalied
Instructions on how o compbete the sieam system assessment!

Got Strod!

‘ﬁ.’ { Glabal ]

e~ Gatewny

MEASUR's -
MoO-dun danh
gia

e T

& giova Gl

“Gateway S

Mo6-dun danh gia
hoi nwdc chia
MEASUR
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Phan dau vao — Cai dat danh gia
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Phan dau vao — Van hanh

(o)

Vi1 DU 1 SETTINGS
OPERATING CONDITIONS
Cuneney L3 -
% = ”
. Donecel Ouiehy
e Operating Hours
Ervuiants Rt ibad .mp::- Site: Power impon oood
Ton bt
T - Maice-up Water Temperature »
Torgerstars Ungnas gmers Dagros Cobebn () - Enesgy Costs for Operation
o [ty [r=——r—r - Fuel o0
i By htfankes o Kl Wi ) El Electricty 006
gt etrne Codbac Uomary oo Bchp om0 i I
Slost Flewr Tomm g e T = Maice-Up Warter Cost 20
Ererny oo (01 £ Cartan Emissions From Ful
P o (V) -
Viaam e Bt st (b - Entegy Source pas >
Vekma B s b3 = Fusl Type :.um -
Vet Fie Cutic s pan e e o Total Fusl Emission Outgat Rate nan ]
- Cauasty e CO; Emanient bor Moed Soutces
Ecpspmet hotes
[T VN —— Carbon Emissions From Electricity
Tp code 00000
4 GRID Subregon Us Average
Operatng Conion at tme of Assessment ‘Total Emission Output Rate 20107 ICT:
EEep————
Phan_3_43
& G
| (]
= et g
Phan dau vao - Lo hoi
dn aau vao O hO'l ﬂ Siiriioes
SolarLigud -
Typcal Wooa
5 = ‘Stack Gas Temperatue [a0n
(D Assessment Setings () Operations B soier B oader B rune ki i St ®
BOILER DETAILS [Corvoen i Floe Gan -
Boider Combustion Eficiency "N
Catculate ERciency I3
Blowdown Rate & W
Cacilate Bowdown Ram won
15 the blowdown Rashed? 0%
Preheat Make-up Water with Blowdown
Steam Qualty
Steamn Pressure L]
Steam Temperature 0
Deacrator Vent Rate | P00
Deserator Pressure o~ [11“ =
Biowdawn Rate ) soom
Sreheat Make.up Water with Blowdown No
Heam Pressure _10
Sieam Temperature 200
Teaerator Vend Rate (]
Jeaerator Pressure o
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Phan dau vao — Ong gop ey B oo

[ Assessment Sottings [ Operations. B o

Qe Phan dau vao — Tua-bin

bt i ? .
Condersate Return

Condersate Retum Temperature ] ] -‘m"m"‘ am‘ﬁ em n'm n"“""
Flash Congeriate Retum | No = TURBINE DETAILS
— 8 Condenurg Turtsne
Fressse 10 bar : B

sentropic Eficiency 4]
Tempesature 200°C

Generator Eficiency =
Mnmh-"ﬂﬂwm L Condenser Pressure CRLS |
m“’ml Recavery 50 Cperaton Type Power Gensraton -

N 2 Foned Povwer 7500 Taw

Low Pressure Header -

1B High Pressuse io Low Pressure.
Pressue u Isentropic ESiciency =
Frocess Steam Usage 0 - Generator Eficiency 100 L
Conderaate Recovery Rate oo | Operaan Type Steam Fiow -
Flash Condersate Coming inio Header :M B Fied Flow © I
Heat Loss ]
Desuperheat Steam out of Highest Pressure Header o had |

Phan_3_45

So' dd hé théng hoi va tom tét LAt N

RESULTS HELP
ARY
.
B
e rzem
Oy Uil flonse CO/r)
Ensinsions From Fusl 1M
Emimnoms From Salleg Bechcty g
From Change in Elechicty inpan ]
— —
Fout
Dioder Fust Use: 12672 1 Gl
Bosber Fusl Cost 8] } A
—
Electmnaty Generated 2T
Etecticity Cont (3} $5.781.600
0 bar Mabi L Viater ecpited
k-t Vekas Cot (5} |
Vit More Coat Detats
15.08 thr 30°C
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Hé théng hoi nwdc — biéu d6 Sankey 8 imom ®

Turbiree Generation 10 G/ (7.0%)

9 GIIr (6.2%)

Steam and Condensate 20 Gifhr (13.8%)

Condensate, Deaerator Vent, Condemale Fash Tank

Phan_3_47

el
Scenario 1

Hé théng hoi nwéc — cac co hdi TKNL 8 fnm ®

Expiore Opportinities [REEENERSY oo Scanare SRR
SELECT FOTENTIAL ENERGY EFFICIENCY MEASURES RESULTS SANKEY HELF
W ¥ Ko soplore oy your gyaten Bazsline
ettt S o =z
Fuel Usage (Giyr) 12427233 12428412
Madification Name Scenario 1 ‘Fuel Cast ($47) 54,058,466 $4,658,935
- Electricity Purchased (kWhiyr) 87,500,000 67,600,000
Implementaticn Costs 0 4| [Edeciicity Cost ($) 5,781,600 5,781,600
- Water Usage (myr) 132,750.1 132,780 3
O Adjust General Operations Water Cost (8/yr) 3582712 3,983,400
. Power Generated (kW) 27868 27898
At Gty Process Use (Glyr) 4558408 4558241
C Adjust Boiler Operations SUck Loas (G1yr) 10€.236.7 168,854 8
Vent Losses (Giyr)
O Agjust Condensate Handling Unrecycied Condensate Losses (GyT) TTRe80 TT A1
= Turbine Losses (Gfyr) 41485 41485
) Adjust Heal Loss Percentages Ofer Losses (Giyr) 588663 588731
1 Adjust Steam Demand/Usage ‘Annial Emissions [tonne COy) 12213485 12214643
Savings ) = -1.59
LI Modify High Pressure to Condensing Steam Turbine Annal Cost ($) 14,722,838 14,723,548
- 1,107

O Modify High to Low Pressure Steam Turbine
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=TT et

Scenario 1

v Opotintes  Exprt View e ——
Operations ® ot ® Header ® Tutne ®
BASELINE SCENARIO 1 RESULTS HELP HOTES
macs Dalsia Steam Operations Help
Operning Hours [0 Ejare [
- R < e —— VO TyiienTs annuat

e 0
Make up Water Temperature. il
Enesgy Costs for Operation =
Fuel A

i 005
Elscineity RE.] &
Make-Lip Water Cost =
Cartion Emasaons From Fuel e
Energy Source: [coai =
Fomi Type Amescke 5 =
Total Fual Emession Output Rate mm : e
G bt C0; Emmpney b Med s
Carton Emissions Firom Electricty
5 code = — Zip code 000

Lo SOAID Subiegicn US Average
M - " ok il ‘ot Emasicn Outpus Rate a7
Tetal Emesion Oulput Rate q_lup 1

Phan_3_49

Hé théng hoi nwéc — Bao cao két qua ® Gmom ®

=TT et

Executive Summary  Energy Sumenary  Losses  Disgram  Repo Graphs  inpul Summary  Faclty inlo  Sankey

Basalion Scanaria |
Parcens Savings (%) _
— 50%
Powss Cost (S 5781500 5781600
Savinp o [}
Fusl Cost (S} 4968 466 4584500
Savingn - 363965
Maks.up Water Cost (S1) 3962772 3632363
Savings - 35,409
Annual Cost (5] UTEAM 14,008,463
Annual Savings (%) - TS
Implamantation Cost - =
Payback Period jmonthn) -
Sulected Energy Projects -
Modifications = Boller
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Hé théng hoi nwéc — Cac tinh toan tu do h-4 G &

Boller Deaeralor Flash Tank Header Heailoss Pressure Release Valve Saturated Properties  Stack Loss  Steam Properties  Turbine

& e

RESULTS | HELP
Deaerator Pressure o] o
Comeastion Efciency M [%] Rate I 28%
Blowdown Rate 28 =1 ‘3"5“' ol § e D
Steam |Combsetion EXclency | LY
—_ 1435 Gt
Kncwn Vanatay Temperatune b | Fowdwater Blowdown Stosm
e - | o | 1 [
Steam Mass Fiow £ 208 18et 20
I Ul | Ui [ om
5128 128 “
| e | £ |
1307 2118 6841
L ms 1 "1
Phan_3_51
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Cac tinh nang chinh cia MEASUR (M6 hinh ho'i nwéc)

 Lwa chon M®& hinh 1, 2 hodc 3 6ng gép &p suat khac nhau
e So d6 M6 hinh hé théng hoi
 Tém tat Ning lvong & Chi phi

Udc tinh lwvgng phat thai moi truong

Phan_3_52
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Cac tinh nang chinh cia MEASUR (M6 hinh hoi nwérc)

 Thiét bj chinh dwgc mo phéng:
* Lo hoi
e HoO tiéu thu
* Tua-bin d6i dp
* Tua-bin ngung
* Binh khtr khi
e Tén that do bdo én
* Xalo
* Binh flash (binh béc hoi)
* B0 trao ddi thu hodi nhiét

Phan_3_53

8 fmom @

e T

Phan danh gia hoi nwéc trén MEASUR c6 thé danh gia cac dw
an cdi tién hoi nwdc quan trong

e Sy thay d&i vé nhu cau hoi nwdc e Thu hdi ndng lwong tir xa 16 10
* Hiéu suat 10 hoi ¢ Thu hdi nwdc ngung

e Cécloai nhién liéu thay thé e Thu hoéi nhiét

* Tua-bin hoi * Thu héi hoi flash

... Va nhiéu tinh hudng khac trong dy an

Phan_3_54
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bién nang tw lwdi dién (hoac
phat |1én luéi)

Ngudn dién pien luéi e MEASUR yéu ciu théng sd dau
tai nha may (Bau vao MEASUR) vao cho lvgng dién nang tir ludi
dién quoc gia
l * Dién nang tlr lwdi két hop vdi

T6ng nhu ciu dién néng clia nha may dlén néng tu Sén xuat tal nha méy

Ia phu tai cia nha may
* NEu nha mdy nay la nha mdy phat

dién |én ludi thi dién mua phai
mang gia tri am

Phan_3_55

e T

® G ®
Co Cau Gia Pién

* Su hiéu biét thiu ddo vé ciu tric gid dién |13 diéu can thiét dé danh gid
tac dong thuc sy cha bat ky su thay d6i quy trinh nao

* Chi phi dién trung binh néi chung khong phai la chi phi ma mét co s& sé
bi anh hudng do tang hodc giam murc tiéu thu dién

+ KHONG duogc dua chi phi ¢6 dinh vao phan tich loai tac dong cla
MEASUR

Phan_3_56
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Chi phi stir dung dién

* C3p do6théngtinthi 1
e Hda don st dung dién hang nam: 4.860.000 $
e Tiéu thu nang lvgng dién hang nam: 43.800 MWh

* Chiphi sir dung dién c6 thé dugc tinh nhu sau

loctriocoss - 860000
CetTICL oSt = 43800.000 kWh

» Nhung chi phi nay c6 thé KHONG DUNG khi st dung trong phan tich
MEASUR

Phan_3_57

e T
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Chi phi sir dung dién

* C3p do thong tin thir 2
e Hoda don str dung dién hang ndm: 4.860.000 $
Tiéu thu nang lvgng dién hang nam: 43.800 MWh
e Chi phi c8 dinh: 480.000 $

*  Gidm mrc tiéu thu nang lvong s& KHONG lam thay d&i cac khoan phi ¢é dinh va
do do, ching khong nén duoc dua vao MEASUR

 Chi phi sir dung dién c6 thé dwoc tinh nhu sau

(4860.000 — 480.000) _ .~ $

43.800.000 - kWh

s Chi phi nay c6 thé DUNG dé st dung trong phan tich MEASUR, néu nhu cau
dién bi anh hudng

ElectricCost =

Phan_3_58
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Chi phi str dung dién

e Cap d6 théng tin thir 3
e Hoda don st dung dién hang ndam: 4.860.000 $
* Tiéu thu nang lvgng dién hang nam: 43.800 MWh
e Chi phi c6 dinh: 480.000 $
e Chi phi nhu cdu hang ndm: 876.000 $
e Chi phi ndng lugng hang nam: 3.504.000 $

» N&u nhu cau dién KHONG bi anh hudng thi chi phi nhu cau KHONG dwoc dua
vao MEASUR

*  Chiphi str dung dién c6 thé duoc tinh nhu sau

(4.860.000 — 480.000 — 876.000) 008 $
43.800.000 T T kWh

ElectricCost =

Phan_3_59
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Chi phi sir dung dién

e C4u hinh khac nhau
e Chi phi nhu cau: 14,60 $/kW/thang
e Chiphinang lvgng: 0,08 S/kWh

¢ MEASUR chi c6 mét 6 ($/kWh) dé& nhap di liéu dau vao

$
Kenergy = 0,0BOW
$ 1 thang $
= 14 = 0,020 ——
Kiemana = 140777 théng( 730 h ) 00207k

ElectricCost = K,yergy + Kgemana = O,IOM

Phan_3_60
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Chi phi nwéc bd sung
* Gid mua nudc
e Chi phi bom nudc
* Chi phi xt ly nuéc
* Chi phi nudc thai ???
e Nhiét dd nwdc bd sung la mot bién quan trong
e S& dung 20°C lam vi du cho hé théng hoi

* Chi phi théng thuwong 1a 0,66 5/m3

Phan_3_61
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Lwa chon nhién liéu trong MEASUR

* Hoi & Nudc néng * Nhién liéu sinh khéi
e Khong thuc su ap dung trir khi nhap truc tiép tir  *  Dau diesel sinh hoc
nha may khac e Bimia

PN A e GO, VV.
* Khithién nhién

A A e ) * Khi thién nhién
* Nhién liéu tlr ddu mo L

. . e Cac loai khac nhau

e Dau diesel (dau nhién liéu #2)
* LPG * Nhién liéu khac
e Céc hydrocachon khac, v.v. e Than céc

e Khi hydro, v.v.

+ Nhién liéu hdn hop (do ngudi dung
xac dinh)

Phin_3_62
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Chi dinh nhién liéu va chi phi trong MEASUR 1
Pon | Chi phi dién hinh HHV |Don gia
Nhién liéu vi [$/don viban] | [kJ/kg] | [$/GJ]
Khi thién nhién Nm? 1,00 54.220 26,35
D3u nhién liéu s6 2| tan 1.500 45.125 33,24
D3u s6 6 (LS) tan 785 43.595 18,01
D3u s6 6 (HS) tan 797 43.764 18,21
Than Bitum tan 171 31.890 5,36

Than a Bitum tan 129 23.465 5,50

Go twoi tan 22 12.215 1,80

Cai nay rat quan trong. Don vi ca chi phi nhién liéu trong MEASUR dwa trén NANG LUQNG.

Phan_3_63
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i System Setup
n Assessment Settings a Operations a Boiler n Header

R TING GO o E Chi dinh nhién liéu va chi
— phi tac dong trong MEASUR

Operating Hours |E=]s780 [nrsiyr |

Site Power Import [5000 [w]

. Wt Tempera o <] « Thong tin vé Phét thai cung
Energy Costs for Operation ~ .

=5 = o] ¢ cap Phamvi1l &2

i [ ELT e Cac hé s6 phat thai mac
Make-Up Water Cost |08 [s/mz]

Carbon Emissions From Fuel d!nh tl\-'r co 56 dcr Iléu ija
Energy Source [ Natural Gas ~| _ Hoa Ky du‘dc Cung cé’p
ol g L aturt Sae | HOAC str dung céc hé s&
Total Fuel Emission Output Rate |5D 29 kg COxGJ ‘ . g 5

theo nha may va nhién liéu

Calculate Net CO2 Emissions from Mixed Sources

Carbon Emissions From Electricity

~ n .
Zip code [oocoa | cu the, neu blet
eGRID Subregion U.S. Average _
Total Emission Output Rate |401_0? ka CO2MWA |
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Chi phi sinh ho'i cia 16 ho'i khi thién nhién

* Lo hoi khi thién nhién cé nhiét trj cao bang 54.220 kJ/kg

HHV = 40.144 kJ/Nm?

* San lvgng hoi: 20 Tan/h (trung binh quanh ndm)

* Nhién liéu tiéu hao: 1.693 Nm¥h (28 Nm?*phut)

* Chi phi nhién liéu: 1,0 S/Nm?3

* Xac dinh chi phi van hanh?

K_boiler =m_fuel xk_fuel =1.693x1,0 = 1.693 S/h

K_boiler =1.693 $/h x 8.760 = 14.800.000 $/ndam

Phan_3_65
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Chi phi sinh ho'i cia 16 ho'i khi thién nhién
K_boiler = mfuelxkfuel = 1.693x1,0 = 1.693 $/h
K_boiler = 1.693 $/h x 8.760 =~ 14.800.000 $/nam
e San lwong hoi: 20 Tan/h (6n dinh quanh ndm)

e Xac dinh chi phi sinh hoi?

_ Chi phivan hanh 1o
Ksteam = ooy lwong hoi
1.693 $
Ksteam = 20 = 84,6 tin

Phan_3_66
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Binh khtr khi

Khi Oxy, khi Cacbonic va cac khi khac tan trong nwéc
e Nhitng hda chat nay gy hai cho hé théng hoi nudc

—  Khi Oxy gay &n mon & dang r6 mon
—  Khi Cacbonic dan dén sy &n mon do nudc ngwng cé tinh axit

Binh chira nudc ngung hé 1a vi tri ma khi c6 thé bj hoa tan trong nwdc ngung

Nudc bd sung thudng chira mét lvgng dang ké cac khi hoa tan

* DO hoa tan cla cédc chat khi trong nwdc giam khi nhiét d6 tang
e Binh khir khi dugc st dung dé lam gidm tac déng cla khi hoa tan

Phan_3_67
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16 \
12 \

T
2 \ g Do hoa tan cua
x — V'
% 8 \\‘\ ~_ \Obar ::’I c,ﬁxy trong
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T T
\
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0 10 25 40 50 60 70 80 90 100 230

Nhiét do [°C]
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Binh khtr khi

Nwdc cap dau vao —

Hoi dauvao —e—- i

Binh khir khi nhén hoi ap DR R R R P P F PR TRy

suat thap nhung cé thé hoat
ddéng & 4p suat thap hon
murc nay

Binh trit 1dng

T&i Bom cap 16 hoi

e T

’a" < Gldbal

*- Gateway

Luu lwong xa khi duwoc
chi dinh trong MEASUR
duwdi dang phan tram luwu

37

lwgng nuwdc cap 16 hoi

Phan_3_69
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~n A ? ’
Cong cu MEASUR - Binh khtr khi
.
iIP| DEAERATOR RESULTS HELP
Deaerator Pressure 10_3 | bar I Inlet Water  Steam  Vent Steam  Feedwater
Vent Rate ‘0_0 ‘ | Pressure (bar) 0.87 3 03 0.3
Feedwater Mass Flow 120 | thr | Temperature (°C) 20 143.7 1074 1074
Watsr Sp. Enthalpy (kJikg) 841 27382 | 26871 4504
= il oo Trar| Sp. Entropy (kJikg-K) 0.295 5894 7.267 139
i VErEEe ‘ Teperatire v| Quality Liquid Gas Gas Liquid
Mass Flow (t/hr) 17.24 276 0 20
Temperature Value }20 | |
Energy Flow (GJihr) 14 T 0 9
Steam
T Har
Pressure 13 [ bar | Copy Table
Known Variable ‘ Quality v|
Quality Value il

Generate Example Reset Data

Phan_3_70




& G Q_@m

sl T -—

Xt ly danh gid nhu cau hoi nwéc

» MEASUR Ia md hinh “kiéu kéo (pull type)”
* Dong hoi qua trinh “kéo” hoi qua 10 hoi
¢ Thong thudng céc hoat ddng 1ap md hinh ¢d gdng phu hop véi phuy tai chung cla 16 hoi

e Luwu luvgng hoi qud trinh duoc thiét 1ap bai:
e Do luvu lugng truc tiép lién tuc
* Do lvu luvgng gian doan tryc tiép
¢ Can bang khéi lugng
¢ Can bang ning luong
e Théng tin thiét k& hé théng hodc quy trinh
e Tiéu chudn hodc dit liéu thyc nghiém

Phan_3_71
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bo luru lvong

* Viéc do lvu lwvong hoi thuong duoc thue hién bang luu luvong ké thong
thuong
e Tamtiét lvu
* Thiét bi tao xody

* Viéc do luu lwgng nudc ngung thudng dwoc hoan thanh bang cac quan
sat hién trudong khong lién tuc
e Chup anh luvu luvgng theo thoi gian
— Nap va xa binh ngung tu
— Thé tich dién dy d3 biét

Phan_3_72
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Can bang khoi lvong & nang lwong

* Nguyén ly bao toan khdi lwvong thuong cé thé duoc dp dung rat hiéu qua
m.=Zm.

» Pinh luat nhiét déng lwc hoc dau tién (can bang nang luvgng) cho qua trinh trao
do6i nhiét thwong duoc dp dung cho:
e Chihoi
* Riéngvat liéu dugc lam néng
L _ D&i v&i nhiét dung riéng khéng déi va khi entanpy
o x o M (C ")X (TZ T")X } chi 1a ham s& cla nhiét do

Q L= Mg (h e~ h i)x } Khi entanpy vat chat dugc biét dén

0 veam = 0 . } Ung dung trao d&i nhiét dién hinh

Phan_3_73
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Vi du vé hé thong hoi

Mtrc &p suat dé phan phéi hoi nwdc (ho tiéu thu cudi)
» Ap suat cao— 25 bar (g)

+  Ap suat trung — 10 bar (g)

»  Ap suat thap — 2 bar (g)

Céc nhu cau cla quy trinh
»  Apsuatcao-20Tan/h

»  Ap suat trung — 40 Tan/h

e Apsuatthap - 76 Tan/h

* Giastr “KHONG” giam 6n

* Gia st “KHONG” c6 tdn that nhiét tir cac dng gép clia hé théng
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Giam ap / PRVs

¢ Van giam ap (PRVs) la phuong phap phé bién nhat dé gidm 4p suat trong hé
théng hoi nuéc

* Hé thdng hoi nudc sé cd mot hodc nhiéu PRV gitra hai ng gop

* Khéng phai tat c3 cdc PRV déu co thé kiém soat 4p suit éng gbp

Phan_3_75
8 m @
HP,
' . ? rd

129.3 th Giam ap / PRVs
-
© * Nhiét d6 hoi & dau ra cla
8 129.3 th PRV dugc kiém soat béi

360 C 4———— P
c nuwéc cap (B6 gidm on)
«O
£ 88.9 t/h e Chuyéudé
() * BAo vé thiét bj

e Diéu kién thiét k&
e Giamsut dp
88.9 t/h

352 C de
LP,

Phan_3_76
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3
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T
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w PRV RESULTS HEEE

Inlet Steam In Steam Out Feedwater

;;sure |ZU bar Pressure (bar) 20 10 25

Known Variable | Temperature .,| Temperature (°C) 375 250 110

Temperature Value [ars <] Sp. Enthalpy (kJikg) 31912 29394 4632

Mass Flow |1UU ‘ tnr | ST Ll 7.021 6817 raar

Outlet Pressure [10 [bar| c_‘_“"“‘" Gas Gas . '.Jq'-'i"
Mass Flow (t/hr] 100 11017 1017

WWith Desuperheating #| Energy Flow (GJ/hr) 3181 3238 a7

Feedwater

Known Variable | Temperature - |

Temperature Value |110 ‘ C |

Desuperheating Temperature ‘ =C |

Generate Example Resest Data

AR

Phan_3_77

Cdng cu MEASUR — Ton that nhiét

@ HEAT LOSS RESULTS

Pressure ‘25 bar | Percent Loss

Known Variable ‘ Temperature v| Heat Loss

Temperature Value ‘375 [ |

Iass Flow ‘20 [mr | . .

% Heat Loss ‘1 ‘ % Pressure (bar)
Temperature (°C)

Phase

Mass Flow (t)
Specific Enthalpy (kJ/kg)
Specific Entropy (kJ/kg-K)
Energy Flow (GJ/hr)

"ﬁ' < gisbal

i +Gateway
HELP
1%
0.6 GJihr
Inlet steam Qutlet Steam
25 25
375 361
20 20
31819 31501
6.911 6.862
536 63

Copy Table
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Vi du hé thong hoi

* Nuwdc ngung hoi vé
*  Nhiét d6-65°C
e Nhiét d6 trong bé thu hoi nwéc ngung hodc trong 6ng gép thu hoéi nuwéc ngung di dén binh khir
khi

¢ Thu hdi nwdc ngung
e Trong tat cd cac éng gbp 1a 50%

* Nudc ngung khong hoda hoi flash

2

* Gid st “KHONG” c6 tua-bin hoi trong hé théng

Phan_3_79
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Nwd'c ngwng qua trinh

¢ BO thu nwdc ngung hoat dong & ap suat khi quyén

¢ Nhiét dé thu hdi nwdc ngung dua ra dau hiéu tdn that nang lwvong lién quan
dén hé théng hoi lvu nwdc ngung

e Ty lé thu hoi nwdc ngung mé ta luvgng hoi qua trinh dugc thu hdi trong hé
théng nudc ngung

* Hé théng thu hoi hoi flash cho phép nuwdc ngwng thu héi chuyén thanh hoi flash
vao hé thdng hoi cé 4p suat thap hon

e Nhiét d& nwdc bd sung tac ddng dén cac phan lién quan dén nudc ngung

Phan_3_80
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BoO trao doi thong hoi bé nguwng tu

* B0 thu nwdc ngung hoat dong & ap suat khi quyén
*  Nuwdc ngung di vao bo thu cé nhiét d6 I&n hon nhiét dé b3o hoa (100°C) & 4p suat khi quyén s&
héa hoi flash
— Hoi flash nay ¢ thé dugc thu hoi bang cach thu héi néng lwgng clia nwéce b sung
Phan_3_81
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Bd trao doi théng hoi bé ngwng tu (Tiép)

o Nuwéc b6 sung
Xa hoi flash Thu hai hoi
flash

Nudéc ngung
nhiét do cao

Nuwdc ngung
nhiét do cao

Ton that do xa hoi Thu héi ndng lwong
& bd thu nwéc ngung & bd thu nuéc ngung

Phin_3_82



Cong cu MEASUR - Binh béc hoii flash

@ FLASH TANK RESULTS

Pressure |20 bar Inlet

Known Variable | Qualty v| Pressure (bar) 20

Quality Value o | Temperature (°C) 2149

Mass Flow |10 | U | Sp. Enthalpy [kJIkg]. 9201

Tank Pressure |1g [bar | Sp. Entropy (kJika-K) 247
Quality Liquid
Energy Flow (GJihr) 92

‘E’  glabal

sl T

HELP
Steam Out Liuid Out
10 10
1841 1841
27807 7814
6552 2478
Gas Liquid
069 931
19 73

Phan_3_83




™o
* *
9 CHUONG TRl CHUYEN DICH NANG LUONG BEN VONG V£ (8 » Global @
Oy bt g TN, on ke N g gl g qe M Bag . *, G at eyl
16w hiéa i thie hinh THNL trong cic DNVVN i Vit Ham (IEEP| T8 CHUG PHAT TRIEN
BOCONG THUGNG "MW b lag e s W) e Emnion  CONG NGHIEP LIEN HOP QUOC

Phan 4: Toi wu héa hé théng hoi — Sinh hoii:
e Cai thién hiéu suat 16 hoi
e Quan ly viéc xa day I6 hoi
e Thu héi ndng lwong tir viéc xa day
e B0 ham nudc
e BJ say khéng khi
e Kiém soat khong khi thira
e Chuyén déi nhién liéu

e Bai tap thuwc hanh
Phan_4_1
8 m &
B4 say e ’ ~
khing khi ﬁg;ﬁm 11)' Lrl‘ l1()2! l‘g?
thong hoi — Sinh
sonamms|[[[11]]

hoi

Lé hai

Khéing khi ning

| |

Phan_4_2 Ngudn: US DOE Steam BestPractices Program
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Sy chay va Nhiét do

Nudc cap dau vao

Hoi dau ra
\ I I Khoi thai
Blrc xa\
va Déi luvu 7 o g R
¥ . Cac loai ton
n’, ? )Y .
\ 1mbay that cua 10 hoi
» 2 3
Xa day
Nhién liéu
va Khoéng khi
— \
Xi
Phan_4_3 Ngudn: US DOE Steam BestPractices Program
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*  Hiéu suat |0 hoi cling c6 thé duoc xac dinh mot cach gian ti€p bang cach xac
dinh mdc do ton that
e T6n that co ban thuong 13
— Ténthat quavé 16
— T6n that do xa day
— T6n that do 6ng khoi

Mo hoi = 100 — Cac loai ton that

Mo hoi = 100 — Ayg — Aya day — Aknsi — Akhac

Phan_4_4
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Toi wu héa van hanh 16 hoi & chuyén ddi nhién liéu

Phan_4_5
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Chuyén ddi nhién liéu

* Lua chon nhién liéu cé thé giip giam dang ké chi phi van hanh do su khéc biét
vé chi phi ndng lwong va hiéu suat 10 hoi
* Do khi chi phi ndng lwgng va chi phi bao tri bi xé dich
e Cécvan dé moi truong la méi quan tdm dang ké lién quan dén viéc lya chon nhién liéu
e Hiéu qua sl dung nhién liéu néi chung sé& l1a mot yéu t6 anh hudng khi thay d6i nhién liéu

* M0i i‘ng dung s& can duoc danh gia doc 1ap — KHONG c¢é quy tac kinh nghiém
nao!

Phan_4_6
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» Cac loai nhién liéu duwgc sir dung

Vién nén tic g6 trdm nudc Vién nén tic bd mia

Phan_4_7

Cac loai nhién liéu duoc stir dung

]

Vo hat diéu

Phan_4_8



Péc tinh cha nhién liéu:

* Nhién liéu cé nhitng ddc tinh can thiét dé c6 thé phan biét thanh cac loai nhién liéu tét,
xau, dé chdy, khé chdy, cé nhiét lwvong cao, nhiét lvgng thap v.v.

e D& c6 thé hiéu dwoc dic diém cda nhién liéu ta cé cac dic tinh sau
Thanh phan hod hoc ctia nhién liéu bao gém:

Carbon (C); Hydro (H); Luu huynh (S); Nito (N); Oxy (O); tro va dm. Trong cac thanh phan
nay C, H, S 13 cac thanh phan chdy duoc va khi chdy thi téa ra nhiét lvgng theo cdc phan
rng chay

« C+0,=CO,
* H,+0,50,=H,0
* $+0,=S0,

Phin 4 9

® dmogm @

Cac thanh phan cda nhiénligu 77
* Thanh phan hoa hoc:

* (6 5 thanh phan héa hoc bao gom: C, H, O, N, S, Tro (A), Am (M) trong d6 C, H,
S la cac thanh phan chay cé sinh ra nhiét.

* Nhiét lvgng sinh ra do qua trinh chdy cta nhién liéu la do % C, H, S cGa nhién
liéu nhiéu hay it.

* Phan &rng chdy : C+0, = CO,; H,+1/20,=H,0; S+0, = S0,

* Thanh phan cdng nghé cda nhién liéu:

¢ C6 4 thanh phan bao gdbm, d6 tro, dd 4m, chat béc (V), cdc ©thé hién dic tinh

chdy cua nhién liéu.
C+H+O+N+S+A +M =100%
A+ M+ V+C=100%

* Cac phong thi nghiém hién nay co thé xac dinh dé dang cac thanh phan héa hoc
cling nhu cong nghé cua nhién liéu

Phan_4_10
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Nhiét tri nhién liéu

* Nhiét tri nhién liéu. Nang lvgng chira trong 1 don vj khéi
Ilwgng nhién liéu duoc tinh theo ki/kg; kCal/kg; Btu/Ib etc.

* Nhiét tri cao : Higher Heating Value (HHV) hay Gross ‘ORYZEn SUDPIY~, O sy
Calorific value (GCV) 13 nhiét tri nhién liéu vdi gia thiét ignition i -
toan bd luvgng hoi nudc hinh thanh trong qua trinh chay stirrer e ! S
duwgc ngung tu va lugng nhiét sinh ra trong qua trinh : el - ége%js"cye -
ngung tu dé duoc tinh vao nhiét tri. _ #‘ . i :

H I
* Nhiét trj thap: Lower Heating Value (LHV) hay Net ———
Calorific Value (NCV) la nhiét tri nhién liéu vdi gia thiét }ﬁ'iﬁi;tmg'_ o 2 |
rang toan bo lwong hoi nwéc hinh thanh trong qua trinh V : i
chdy khéng dwoc ngung tu va luvgng nhiét toa ra khi bucket: e - '
ngung tu hoi nwédc bi mat di. Tl .
‘heater - = - crucible

* Nhiét trj cling duoc phan chia theo cac khai niém nhu P '
nhiét trj theo dang ap, theo ddng tich, theo mau kha, -
theo mau lam viéc. - = :

ignitioh cail  sample steel bamb

* Viéc phén biét dugc cac loai nhiét tri cia nhién liéu la
can thié€t dé danh gia mot loai nhién liéu va dé lam co
s& xac dinh hiéu suat thiét bi chuyén d&i nang luong tir
nhién liéu.

1357 Encyclopasdia Britannica, Inc.

Phan_4_11

Nhiét tri nhién liéu ® imm @

* Nhiét ’Eri khi phénNtl'ch 0 phong thi nghiém la nhiét trj
cao, dang tich, mau kho.

* Nhiét tri khi d6t trong 10 1a nhiét trj thap, dang ap,
mau lam viéc (c6 am).

* Hiéu suat co thé dugc tinh dya trén nhiét tri cao hoac
nhiét tri thap theo d6 néu tinh dua trén nhiét tri cao
thi hiéu suat sé co gia tri thap hon con khi tinh dua
trén nhiét tri thap thi gia tri hiéu suat sé cao hon.

Phan_4_12



Phdn tich nhién liéu theo tiéu chudn quéc gia TCVN 200:2011
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* Nhiét tri khi dem phan tich trong bom nhiét lwvong ké thu’b’nf‘cho chung ta gid
a

tri la nhiét tri cao dang tich theo mau kho (thuong duoc goi

phan) ky hiéu la q, ., 4

nhiét trj toan

» Quy d6i nhiét tri nay sang nhiét tri cao theo mau lam viéc theo cong thrc.

qv.gr.m = qv.gr.d( 1'0,01 MT)

(J/g)

* Trong d6 M; la do am cGa mau lam viéc (%)

* Quy ddi sang nhiét tri thap lam viéc theo cdng thirc
qp_net_m={qv.gr_d —212H4-0,8(04+N,4)}(1-0,01M;)-24.43M;

Hoac

Ap.net.m=Ov.grm = 212H;-0,8(0;+N+)-24.43M;

Trong dé cac ky hiéu d: kho; T: thuc; gr: cao; net: thap. p: dang ap; v: dang tich.
Pon vi tinh ham Twgng H,O,N theo (%)

Phan_4_13

Vidu

Thuc hién cac phép tinh véi cac gia tri sau:
Tong ham lugng 4m: 8,9% (MAau nhan duorc)

Eﬁr)n lvgng &m trong mau phan tich: 2,5% (Mau kho khong
i

Gid tri tda nhiét toan phan, & thé tich khong d6i 27 230
J/g (nhiét tri cao déng tich mau kho)

Hydro: 4,19%(mau kho)

Oxy : 6,81% (mau khd)

Nito' 1,45% (mau kho)

Gia tri tda nhiét thwc & ap suat khong ddi cé thé xac dinh
nhu sau:

a) & trang théi khd
Upnetdry = [27 230-(212x4,19)-0,8 (6,81 + 1,45)] x [1 —

(0,01 x 0)] — (24,43 x 0) =[27 230 — 888,28 — (0,8 x 8,26)] x 1
—0=(27 230 - 888,28 — 6,608) x 1= 26340 J/g

e T

& Giova @8

“Gateway HEES

b) & trang thai nhw khi nhan

Gpnetasreceved = [27 230 — (212 x 4,19) — 0,8 (6,81 + 1,45)] x
[1-(0,01x8,9)] — (24,43 x 8,9) = [27 230 — 888,28 — (0,8 x
8,26)] x (1 — 0,089) — 217,427 = (27 230 — 888,28 — 6,608) x
0,911 — 217,427= 26 335,112 x 0,911 — 217,427= 23 770 J/g

c¢) & trang thai kho khong khi

Gpnetarcries = [27 230 — (212 x 4,19) — 0,8 (6,81 + 1,45)] x [1 —
(0,01 x 2,5)] — (24,43 x 2,5)= [27 230 — 888,28 — (0,8 x 8,26)]
x (1 - 0,025) — 61,075= (27 230 — 888,28 — 6,608) x 0,975 —
61,075= 26 335,112 x 0,975 — 61,075= 25 676,734 - 61,075=
25620 J/g

Ghi chu
1cal/g = 4,1868 J/g 1j/g = 0.2388 cal/g
1btu/lb = 2.326 J/g 1J/g = 0.4299 btu/Ib

Phan_4_14
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Thanh phan cdéng nghé cta nhién liéu:
Thanh phan céng nghé 13 thanh phan thudng dwoc sir dung dé danh gid chat lwgng nhién
lieu nham thiét k& cac hé théng d6t phu hop. Cac thanh phan cong nghé st dung dé dénh
gia nhién liéu bao gdbm dd 4m, ham luvgng cdc, ham lvong chat béc, ham lugng tro, nhiét tri
nhién liéu.

e D6 dm trong than “M”:
= PO 4m cla nhién liéu 13 ham lvgng nwdc chira trong nhién liéu ;

= PO am toan phan cta nhién liéu dugc xac dinh bang cach say nhién liéu trong t( sy &
nhiét dd 105°C cho dén khi trong lwong nhién liéu khéng thay déi. Phan trong lvgng mat
di goi 13 d6 4m nhién liéu;

* DO dm anh hudng dén nhiét tri nhién liéu va kha nang bat Itra.

Phan_4_15
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Do tro trong nhién liéu “A”

+ Céc vat chat & dang khoang chat trong nhién liéu khi chay bién thanh tro. Sy c6 mat
cta tro lam gidm thanh phan chay nghia la lam gidm nhiét tri cGia nhién liéu .

+ Ty I& tro trong nhién liéu anh hwdng rat I&n dén tinh chat chay cha than nhu: gidm
nhiét tri cGia nhién liéu, gady nén mai mon bé mét khi né di qua, gay phtrc tap cho viéc
thai loai, anh hwéng dén 6 nhiém mai trwdng bui cho mai trwdng xung quanh va cho
nguwoi lao déng.

Thanh phan Céc (carbon cé dinh) cuda nhién liéu

+ Co6 thanh phan chu yéu la carbon dwoc chay cudi cung cta nhién liéu. Giéng than cui.
Qua trinh chay thudc qua trinh chay di pha khéng hinh thanh ngon Itra va khéng tao
khoi. Nhién lidu co thanh phan cdc cao thi kho bat chay va lau chay kiét.

Phan_4_16
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Chét Béc cua nhién liéu (V)

« Khi dem dbt néng nhién liéu trong didu kién mai trwerng khong co Oxy thi méi lien két
cac phan tt hivu co bi phan huy. Qua trinh d6 goi la qua trinh phan huy nhiét. San
ph&m cla phan huy nhiét 1a nhirng chat khi dwoc goi la "Chét bbc" (ki hiéu 1a V %), bao
gdm nhirng khi Hydro, Cacbuahydro, Cacbonoxit, Cacbonic.

+ Nhirng lién két c6 nhiéu Oxy la nhirng lién két it bén virtng dé bj pha v& & nhiét do cao,
vi vay nhién liéu cang non tudi bao nhiéu thi chéat boc cang nhiéu bay nhiéu, than bun (V
=70%), than da (V=10-45)%, than antraxit (V=2-9)%; nhién liéu sinh khdi c6 V = 45%.

+ Chat béc clia nhién liéu ran c6 anh hwéng rat Ion dén qua trinh chay nhién liéu, chat
boc cang nhiéu bao nhiéu thi nhién liéu cang dé bat Itra va nhanh chay kiét bay nhiéu.

» Nhién liéu c6 nhiéu chat boc thi ngon Itra cang dai vi qua trinh chay khi d6 bao ham viéc
bbc va chay chat béc. Chat béc béc 1én cao va chay & phia trén nén tao thanh ngon Itra.

Phan_4_17
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Van dé chay nhién liéu
Qua trinh chay nhién liéu 1a qua trinh phan &rng hoa hoc gitra cac nguyén
t6 hoa hoc vai oxy va phat ra mot lwegng nhiét.
Qua trinh chay nhién liéu nhin chung 1a mot sw két hop 3 yéu td bao
gbm: Nhién liéu, khdng khi va nhiét nang dwdi dang nhiét do.
* Nhién liéu

« Dac tinh nhién liéu déng vai trd quan trong trong viéc td chirc qua trinh

chay.

« Cac dac tinh chinh can Iwu tam bao gém: nhiét tri nhién liéu, kha nang béat
chay va chay kiét dé hay kho, thanh phan tro ciia nhién liéu; c& hat nhién
liéu.

Phan_4_18



* Khong khi

« L& yéu td déng gop thanh phan oxy cho phan t&ng chay;

& ciova @
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« Trong qua trinh chay viéc b tri kha nang tiép xtc khéng khi véi nhién liéu la diém rat

quan trong;

« qua trinh chay sé& chiu anh huwéng nhiéu b&i cach thirc cip nhién liéu, kich ¢& nhién

liéu, qua trinh dan trai nhién liéu trong 16 va lwa chon quat.

- Nhiét tri

* Qua trinh chay chi dwoc dién ra khi mét bd phan cla nhién liéu duoc tiép xic voi

nhiét do cao du dé bat chay trong diéu kién cé du oxy;

« Ngon Ilra chay dwoc manh hay tat dan ciing do sw quyét dinh ctia yéu té nhiét tri di

kém v&i kha nang tiép xuc véi oxy cta nhién liéu;

« Nghé thuat gitr ngon Itra chay 6n dinh la nghé thuat cla viéc gitr dwoc nhiét do cla
vung chay & mdc phu hop trong diéu kién tiép xdc oxy va nhién liéu dwoc duy tri.

Phan_4_19

BUONG LUYA GHI TTNH

2 Cé&u tao ghi thanh
1-mat ghi; 2-canh ghi; 3-gia
dé ghi: 4-méu ghi

1-ctra lo; 2-canh ghi; 3-mét ghi; 4-khéng gian
bubng Itra; 5-cubn 16; 6-budng phén phbi
khéng khi: 7-6ng dan khéng khi: 7-éng dén
khong khi; 8-phéu tro xi; 9-16 thai xi

Phan_4_20
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Cé4u tao ghi tam.
1-Mét ghi; 2-cénh ghi; 3-méu
twa lam gia d& ghi




BUONG LUYA GHI TINH fame

-

Dic tinh vé khong khi trong mot
chu ky chay nhién ligu.

1-Biéu thi lwgng khong khi ly
thuyét can thiét; 2-Lwong khong
khi can dé& chay céc; 3-Lwong
khoéng khi dwa vao khi khéng co
diéu chinh; 4-Luwong khong khi dwa
vao khi mé ctra 10; 5-Lwong khong
khi st dung dwoc thuc té.

Che kg chay __1

Nap nhién iy

Phan_4_21

Budng Itra ghi nghiéng don cap g N

Inclined RG Combined RG f f e

BUMOU | o Sacondary Alr (SA)

Primary Al (PA) + Recycie-Gas
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Dang phéi cénh cua buéng Itra ghi xich khéng lot. Bo tri gi6 C?P hﬁi hay_gif'> xiét trong
1-ghi; 2-hép gidm téc; 3-phéu than; 4-tdm chan diéu chinh bé day buong !u’a ghi xich.
16p than; 5-hdp lam mat ghi: 6-cudn trudc; 7-dan éng cda tudng 1-hép gio cap hai; 2-ghi xich.

sau; 8-cubn sau; 9-céi gat xi: 10-héc gié

Phan_4_23

BUONG LUA GHI XICH 8 iom

o g px & A

‘ Ghi xich thanh.
a-so do ghi xich thanh; b- la ghi (thanh ghi);
1-1a ghi; 2- truc sudt gitra la ghi
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Khong A/

Gian do té chirc qua trinh chay trén ghi xich.
1-viing 1&p nhién liéu m&i; 2-viing chuan bi nhién liéu; 3-ving chay | SHRDSL 33 renyet s sorsmin s oo
cbc; 4-viing ¢é phan trng hoan nguyén; 5-viing chay kiét xi; 6-viing ( ml == , = | =l A
blrc xa nhiét

Cung cép gié cho ghi xich

1. Khéng khi ly thuyét can thiét

2. Khéng khi cAp vao thuc té theo cac hoc gi6
3. Néu khdng cé hoc gié ma cap déu trén ghi

Phan_4_25
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Cdc van dé dan dén su chay khong R N
hiéu qua

Nhién liéu khong duoc rai déu trén ghi do vi tri cAp nhién liéu tai mot diém
khéng phan tan déu duoc trén mat ghi.

Nhién liéu c& hat khéng dong déu dac biét doi vai 10 hoi tang sbi, nhién liéu
c& hat qud bé bi théi bay khi chua kip chay.

Nhién liéu bj cdp qua nhiéu thanh déng vdi kich c& Ién. Dé hinh thanh chat
béc béc ra ma chua kip chay.

Nhién liéu c6 do é’[n cao, 1ay mat nhiét trudc khi bat chdy. Nhiét con lai chi
dd bdc chat béc dan dén khoi den lam & nhiém méi truong.

Khdng diéu chinh dwgc téc d6 ghi phu hop déi vdi 16 ghi xich nén carbon
trong tro rat cao.

Phan_4_27
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T6i wu héa van hanh 16 hoi

e Thoéng thuwdng, day la tinh hudng rat phé bién cla nhiéu loai hinh 16 hoi trong
cong nghiép

*  T6i wu héa van hanh 10 hoi cé thé cé dudi nhiéu hinh thic
* Dunglo
Giam hoat dong cla |10 hoi dat tién nhat trong khi chuyén tai sang cac |6 hoi tiét kiém chi phi khac
Cac phuwong 4n d6t nhién liéu kép va quan Iy rdi ro nhién liéu cé thé can duwoc xem xét
e DO tin cdy cla hé thdng sé can dugc xem xét
e Catrang thai 6n dinh cling nhw cau hinh tai ddng s& can duoc danh gia

* Mbi trng dung sé can duoc danh gia doc 1ap — KHONG cé Quy tac kinh nghiém
nao!
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Lo hois6 1 Lo hois6 2 Lo hoisé 3
Than Dau nhién liéu ndng (HFO) Khi thién nhién
T
Xa da A ”
.............................. Yoreeereneenes ok Diénlugi
Nhu cau é
hoi nudc HP 2
v

Nhu cau dung
dién cla nha may

Hé théng hoi

Nudc b6 sung
Nudc ngung qua trinh
Tua-bin ngung

sl Luu lwong ké

Phan_4_29
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Trang thai hoi: 25 bar va 375°C

T6i wu héa chuyén doi
nhién liéu va sinh hoi
nwé'c

e Dinh luvgng lgi ich kinh
t€ cla viéc ting san
lwgng hoi thém 1
tan/h trong 16 hoi HFO

*  Dinh luvgng lgi ich kinh
t€ cla viéc tang san
lwgng hoi thém 1
tan/h trong 16 hoi d6t
than

Nhién liéu: Than

Chi phi: 5,45/G)
Cong suat: 90 Tan/h
San lvgng: 65 Tan/h
Hiéu suat: 85%

Nhién liéu: Dau nhién liéu n3ng
Chi phi: 185/G)J

Céng suat: 90 Tan/h

San lwong: 65 Tan/h

Hiéu suat: 84%

Nhién liéu: Khi thién nhién
Chi phi: 25$/G)

Céng suat: 30 Tan/h

San lwgng: 20 Tan/h

Hiéu suat: 80%

Phin_4_30
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Cong cu chuyén déi nhién liéu (1 tan/h déi v&i 16 hoi HFO)

Tiét kiém tir viéc thay d6i nhién liéu = o= Chi phi van hanh ban dau — chi phi vin hanh cudi cung

5 5 Esteam Esteam . Kfuell Kfuelz
o-:(K|_K2)T:{—Kﬁzell_—KfuelZ T:Esteam —
1, m, n.on,

. Kfuell KfuelZ
o= msteam leteam - h/w)[ - \] T
noo,

. 258 188 .
o-=1,000,%;’(3,181%—463.5%)(T§6—r§ 8,760 =

o =234,000

Phan_4_31
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e T

Codng cu chuyén ddi nhién liéu (1 tan/h déi v&i 16 hoi dét than)

Tiét kiém tir viéc thay d6i nhién liéu = o= Chi phi van hanh ban dau — chi phi van hanh cudi cung

5 5 E steam E steam - K Suell K fuel2
O-=(Kl_Kz)fz(—thuell_—Kfuelz T=Esteam . F
771 772 771 772

_ PR |, ST, ST
ol )

. 255 542 .
a:1,00075(3,181%—463.5%)(T;(;—TgGSJ 76022

o =593,000

Phan_4_32
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Cong cu chuyén ddi nhién liéu (1 tan/h déi véi 10 hoi dot than)

Tiét kiém tir viéc thay d6i nhién liéu = o= Chi phi van hanh ban dau — chi phi vin hanh cudi cung

E . K et K a2
o= (K K )Z' steam fuell _ A steam Kﬁwlz — Esteam S uerl TR Jues -
n, n.on,

) Kfuell _ KfuelZ
n.n
S $
|y gl
o =593.000-% L CHU Y: Phan tich st dung hiu sust 16 hoi trurc
" tiép (hodc hiéu suat gian tiép hoan toan)

o= msteam (hsteam - hfw

o =1,000(3,1814 — 463 .54

kg

Phan_4_33

Q’  Glabal

———— * GOtEWEY

Danh gia MEASUR — Nhién liéu thay thé

e Chuyén d&i nhién liéu |a mot hoat ddong quan ly ndng lwvong phd bién

*  MEASUR cho phép
. Ngudi dung chon nhién liéu thay thé tir danh sach nhién liéu tiéu chuan
. Nhap chi phi don vi nhién liéu

* N&i chung hiéu suat |0 hoi sé thay d&i khi thay d6i nhién liéu
*  Dictinh nhién liéu s& anh hwdng dén t8n that 8ng khoi
*  Dictinh 15 hoi cé thé thay déi
—  Nhiét d6 khoi thai cé thé ting do déng cau
— Ham lugng Oxy trong khoi thai cé thé thay d6i do dic tinh chay

* Luwong khi thai cling s& thay déi

Phan_4_34
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Explore Opportunities Modify All Conditions

Novice View Expert View

-

B3 Adjust Unit Costs

O Modify Electricity Unit Cost
Modify Fuel Cost
Baseline

Fuel Cost
25 §/GJ

O Modify Make-up Water Cost

Adjust Boiler Operations

Modifications
Fuel Cost
54 [si63]

Chuyén ddi nhién
liéu & MEASURE

Adjust Boiler Combustion Eficiency
Baseline

Combustion Efficiency
81.8%

Change Fuel Type

Baseline
Fuel Type
Gas

Fuel
Typical Natural Gas - US

Maodifications
Combustion Efficiency
86.8 [%=]

Modifications

Fuel Type
Solid/Liquid ~
Fuel

Typical Bituminous C ~

e Tac dong kinh té cé
thé duoc tinh todn

Phan_4_35
8 G &
Chuyén d6i nhién liéu — trong
line Itern;
= e MEASUR

Percent Savings (%) =

61.0% e Tac déng kinh t& cta viéc chuyén
A= bt oo s ddi cdng suat hoi 20 tan/gior tir 16
Annual Cost (§) 19,021,874 7406446 hoi khi thién nhién sang 10 hoi
Annual savings ) - 11815428 dét than

e Tac dong kinh té cua viéc chuyén
d6i 1 tdn/h hoi nwéc tir 16 hoi khi
thién nhién sang 15 hoi dét than

11.615.428

Usavings = T = ~580.000 E

Phan_4_36
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Cac yéu td han ché chuyén dai nhién liéu

¢ Nhitng quy dinh vé mdi trudng
e Luwu trit va x{ ly nhién liéu

e COng suat 16 hoi

Phan_4_37

e T

8 fmom @

Nhirng diém chinh / Muc cadn hanh dong

1. S& dung mo hinh hé théng hoi nwdc dua trén céc dinh luat nhiét dong lwc hoc dé
xac dinh cac co hoi tiét kiém ndng lwvgng va chi phi

2. Chuyén déi nhién liéu va van hanh nha may 10 hoi la nhitng linh vy tuyét voi dé
tdi wu hda hé thdng hoi nudc — cé thé tiét kiém dang ké chi phi bang cach ap
dung céc chién lvgc van hanh téi wu

3. Mdi &ng dung sé can duoc danh gia doc lap — KHONG c6 Quy tic kinh nghiém
nao!

Phin_4_38
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Ton that qua vo 16

¢ T6n that blrc xa va d6i lwu khi day tai thuong:
+ it hon 1% d6i véi 10 hoi 6ng nudc
*  fthon 0,5% d6i véi o hoi 6ng Itra

e Ty lé phan trdm t6n that qua vo 16 tang khi tai [0 hoi giam vi mirc dd tén that
qua vo 16 vé co ban la khdong doi
e T6n that qua vo 16 ~0,5% khi day tai sé trd thanh ~2,0% khi mot phan tu tai
e Co hoi chinh trong khu vuc nay 1a giam s6 lwong 16 hoi dang hoat dong dé gidam t6ng tén that qua
vo 1o
— Anh huéng clia t8n that do khdi thai phai duoc xem xét

* Gidm nhu cau vé hoi nuwdc sé KHONG dan dén bat ky thay déi nao vé ton that
qua Vo lo..... Trlr khi ngtrng hoat déng 16 hoi!

Phan_4_39
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e T

Nhirng diém chinh / Muc cdn hanh déng
1. Tim ki€ém “diém ndng”
2. Do lvong nhiét d6 bé mat cda 1o hoi
e Nhiét ké hdng ngoai
+  Nhiét dd bé mat dién hinh nén ndm trong khoang tir 55°C dén 70°C
3. Tu stra vat liéu chiju Ilra

4. Theo ddi si nguyén ven cua |&p phd bé mat

5. Giam phu tai |6 hoi cé thé tao co hoi
e Gidm thiéu s6 lvgng 16 hoi van hanh

Phan_4_40
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Quan ly viéc xa day
e Chat lwong nudc phai duoc cai thién khi dp suat hoi tang
* Hau hét cac don vi déu yéu cau lam mém nuwdc bé sung & mirc tdi thiéu

e Cac hé thdng ap suat cao hon cé thé yéu cau khir kiem, khir khodng hodc xr ly
tham thau nguoc déi vai nudce b sung

* Hé théng nuwdc chat lwgng cao cd thé co ty 1é xa day dudi 1%
e Hé th&ng nudc chat lugng thap cé thé cé ti 1é x3 day tdi 10%

* Viéc thu hdi nudc ngung bé sung thudng gilp giam ti 1é xa day

Phan_4_a1

Quan ly viéc xa day

* Luogng xa day chu yéu phu thudc vao:
e Chéatlugng nuéc
+ Apsuatvan hanh 16

* Quan ly viéc xa day thuong cd céc hinh thirc sau
e Caithién chat lvgng nudc b6 sung
e Cai thién viéc kiém soat xa day
e Thu hdi nhiét
* Ting thu hdi nudc ngung

* Quan ly viéc xa day bat dau bang viéc do ludng
e  Thong thudng, lvgng xa ddy dwoc udc tinh tir viéc phan tich héa hoc nuéce 16 hoi

Phan_4_42 Ngudn: US DOE Steam BestPractices Program
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Cac lwa chon dé tiét kiém nang lwong khi xa day

* Giam xa day |0 hoi
e Diéu nay s& lam gidm ning lwong trong dong xa ddy mot cach twong tng
* Nhung chat lwgng nudc s& can duoc cai thién dang ké
—  Can nhéc vé kinh t&
—  Can nhéc vé co s ha tang

* Trién khai thiét bj thu hdi nang lwong
e Gilt lai gdn nhu toan bd ndng lwong tir xa day
e Khdng anh hudng dén viéc xtr ly nudc, thue sy cé thé gitp ich
e Can phai xem xét cac anh hudng tdi hé théng, dic biét 1a trong nha may dong phat

* Su két hop cha 2 lya chon trén

Phan_4_43

‘a’ < Glabal ; (]

———— * GOtEWEY e

Kiém soat viéc xa day
+ Diéu khién so cap cla qua trinh xa ddy lién tuc thuong duwa trén d6 dan dién

clia nudc 16 hoi

+ Do dan dién phai twong quan véi chat lugng nwdc thue té thong qua phan tich
cu thé

Phan_4_a4
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Khoi thai

Nudc cap dau vao Hoidaura

M  ——

Kiém soét viéc xa day

Nhién liéu
Va Khong khi

Phan_4_45
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Ton that do xa day

s Sy thay déi vé lwvong xa ddy cha tat ca cac 16 hoi nhin chung s& lam giam téc
ddng dén mirc tiéu thu nhién liéu

* Phén tich kinh té s& yéu cadu nhiéu mé hinh cho céc loai nhién liéu khac nhau
Chi phi nhién liéu hdn hop cé thé cung cdp mdt wéc tinh so bo tot

e Tang lwvong nwdc nguwng thu hoi thuwdng sé gilp giam lwu lvong xa day

Phan_4_46
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MEASUR - Giam xa day lo

Khéi thai
Nuwdrc cap dau vao R a R . ,
. * Viéc xa ddy duva trén chat lwvgng nuwdc
\ |_| A N ey .2 .n 2 s \
* Diéu gi sé lam giam viéc xa day lo
hoi?
e Nuwdc cap sach hon
— Tang luvgng thu héi nudc ngung
X3 bé mit — Trang thai clia nwéc b6 sung
(lién tuc hodc ngdt quang) — Khir sach nuwéc ngung
— —  Thay d8i cach x{r ly nwdc
> + X3 day lién tuc va xa day ngat quang
Xa day (ngat quing)

Phan_4_a7

8 Em @

Giam xa day lo hoi
e M& Md hinh co s&@ MEASUR 3 éng gop
e S dung mé hinh Hé théng vi du MEASUR 3 éng gbp va dinh lwong tdng tac

ddng kinh té cla viéc gidm x3a day 10 hoi tlr 5% xudng 2%. Viéc giam xa ddy nay
c6 thé thuc hién duwoc nho cai tién (nang cap) hé théng xir Iy nwdc

Phan_4_48
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151.42 t/hr

91.7 Gthr FEEDWATER
| Temperature. 154°C  Mass Flow 1s93sthe |
Boiler | Pressure Thar | Sp. Enthaipy 4842 kiikg
H Phase Liquid | Sp. Entropy 1.478 KiIKg-K
[‘Yx‘] 7.97 thr

10 vhr

20 thr
442 Gd/hr

Két qua hé
théng vi du
(Mo hinh co’ s&)

|y

HP 1o LP

/ Turbine
tr

9982 kW W

40 thr
96 GJ/hr

> Process

7oune | Usage
180.5 GJ/hr

bl 159.39 thr (] 16.64 thr ¥

(====)

14275 vhr

1.22 m*min Make-Up

Water
20°C

7297 thr

Phan_4_49

Két qua hé théng vi du (M6 hinh co s&)

COST SUMMARY

Power Balance
Generation 1.948.2 KW
Demand 5.948 2 KW
e Dl MARGINAL STEAM COST
Unit Cost $0.10 /kKWh
Total Siyr 54,380,000 -
High Pressure st
Boiler 504.12 GJrhr Medium Pressure §93004
Unit Cost $25.00/GJ
Total Siyr $110,402,099 LWP(éESIIﬂ! ) wn #
Make-Up Water -
1.22 m¥min
Hlow 640,361.2 m*
Unit Cost $0.66 /m*
Total Sivr 5422 638

Total Operating Cost
$115,204,737

Phan_4_50
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anh gid hé thdng

Explore Opportunities Modify All Conditions

Novice View Expert View
* (6 hai lwa chon
Now that you have setup your system and have baseline information, *  Ché d6 xem danh cho
create duplicate baseline conditions to find efficiency opportunities. ngudi maéi bat dau

e Ché&dd xem danh cho
Data will be copled from your current baseline condifion,
* Ca hai s& dan dén
cung mét két qua

Phan_4_51

Q + Global 3]
i+ Gateway B 13?_”

Danh gia hé thong vi du — Ché dd xem danh cho nguoi méi

— o [ B

Explore O; iti Modify All C:
Novice View Expert View

SELECT POTENTIAL ADJUSTMENT PROJECTS

The Explore Opportunities section is a novice view to help you find and et Ptare) Sl istme icts o G pPoEa B inGTeass Ay o e EloutNeass of your syeterm
evaluate different opportunities for your system. Notes can be added in | AddNew Scenarc.

the right tab (NOTES), these will be added to your final report. Data will

be copied from your current baseline condition.

Modification Name [Reduce

O Adjust General Operatiens

_ O Adjust Unit Costs
Scenario Name Reduce Biaw{jowd | [ Adjust Boiler Operations

] Adjust Condensate Handling

O Adjust Heat Loss Perceniages
O Adjust Steam Demand/Usage

O Modify High Pressure to Condensing Steam Turbine

[T Modifv Hioh to Low Pressure Steam Turbine

Phan_4_52



SELECT POTENTIAL ADJUSTMENT PROJECTS

Select potential adjusiment projects o explore opp ies fo increass and {f ffecti of your system.

Modification Name [Reduce Blowdown

[J Adjust General Operations

O Adjust Unit Costs

4 Adjust Boiler Operations

O Adjust Boiler Combustion Efficiency

) Change Fuel Type

e it g
s e

@,,;., £ Gisbal [ e

e *- Gateway

Danh gia hé théng
vi du — Giam xa day

-
Adjust Blowdown Rate
Baseline Modifications
Blowdown Rate Blowdown Rate
5% 2
= Calculate Blowdown Rate
O Blowdown Fiash to Low Pressure
0O Preneat Makeup Water with Blowdown
O Change Steam Generation Conditions
] Change Deaerator Operating Conditions
Phan_4_53
LN B
o Ll e
RESULTS SANKEY HELP
Reduce Blowdown
Percent Savings (%) SO
1.0%
4 o 7 n n
Fuel Usage (GJiyr) 4,416,084 4.369,585.1 Da n h g | a h e t h 0 n g
Fuel Cost (S/yr) $110,402.099 $109,239,628 °
Electricity Purchased (MVAYT) 43,800,000 4o 50000 vidu-G ié m Xé da
Electricity Cost (§) 4,380,000 4,380,000 4 y
Water Usage (m@yr) 640,3612 5974533
Water Cost (/yr) 422 638 394,319
Power Generated (kW) 19482 1,9482
Process Use (GJiyr) 2207 320.7
Stack Loss (GJAyT) 917 90.8
Vent Losses (GJiyr)
U cled Condensate Losses
i 45 45
(Gdyr)
Turbine Losses (GJiyr) 02 02
Other Losses (GJivr) 351 30.3
Annual Emissions (tonne CO,) 222,084.86 218,746.43
nual Emissions Savings (tonne _ 2.
C0z)
Annual Cost () 115,204,737 114,013,947
Annual Savings ($) —_ 1,190,780

Phan_4_54
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Baseline v
91.7 GUihr 151.42 thhr

159.39 thr
7.97 thr

= [066] .
(]

5041 Gdihr

Giam xa day o hoi

150.69 tihr

Boiler

= [888]

3.08 thr

Phan_5_55
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Lwu y - Giam xa day lo ho'i

* Hay cdn than vdi viéc tiét kiém nang lugng, chi phi va két qua phat thai

¢ Nhiéu |16 hoi yéu cau 1ap mé hinh 16 hoi riéng 1é dé cé co hdi gidam xa day
»  M0i nhién liéu va 16 hoi truyén nang luong riéng biét t&i nudc cap cla 1o hoi riéng &

¢ ANH HUONG cla nhién liéu va phan tich bj pha v& trong co hoi cai tién cu thé
nay

¢ S dung chi phi nhién liéu két hop va hiéu suit 10 hoi c6 thé wdc tinh t6t hon
cho co hoi nay

Phan_4_56
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Khoi thai

Nudrc cap dau vao Hoi du ra
Pén Hé théng hoi

\ [] thap ap

Thu hoéi nang
N p— _ i lwong xa day

> Xa 16ng cao ap
Nhién liéu
va Khong khi
Nuéc bd sung
Phan_4_57 Ngudn: US DOE Steam BestPractices Program

P e o
8 dem @

—— Dén Hé théng hoi thap 4p

Thu héi nang lwong

xa day
s b e 1,6% téng ndng
@1 ¢ lwong tir nhién liéu
* Anh hudng cda nhién
liéu~1.800.0005/nam

e T6n that nay co thé
duwoc loai bd

Phan_4_58 Ngudn: US DOE Steam BestPractices Program
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—— Dén Hé théng hoi thap 4p

M6 hinh danh gia
MEASUR

Nuéc bé

*  Thém moét binh flash
xa day

e Thém mot bo trao doi
thu hoi nhiét

Phan_4_59 Ngudn: US DOE Steam BestPractices Program

8 Guom ®
|

Modification Name [Blowidown Energy Recovery

[0 Adjust General Operations

[ Adjust Unit Costs

& Adjust Boiler Operations

O Adjust Boiler Combustion Efficiency Da’ n h gia’ M EASU R — Th u

O Change Fuel Type

O Adjust Blowdown Rate h‘6i néng Iu’qng Xé da’y

Blowdown Flash to Low Pressure

Baseline Modifications
Blowdown Flashed Blowdown Flashed
No Yes v

Preheat Makeup Water with Blowdown

Baseline Modifications
Preneat Make-up Water Preheat Make-up Water
No Yes ~ ‘
Approach Temperature

Phin_4_60
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Blowdown Energy Recovery
Percent Savings (%) —
— 20%
Fuel Usage (GJiyr) 4,416,084 4.342,966.6
Fuel Cost ($/yr) $110,402,099 $108,574,166
Electricity Purchased (KWhiyr) 43,800,000 43,800,000 2 h HE4 —
Electricity Cost (§) 4,380,000 4,380,000 Da n g I a M EAS U R
Water Usage (me/yr) 640,361.2 627,178.4 h h"\ H ~ I 2
Water Cost ($/iyr) 422 638 413,938 T u OI n a ng U’Q’n g Xa
Power Generated (kW) 1.9482 1.9482 7
Process Use (GJiyr) 3207 320.7 d a y
Stack Loss (GJiyr) 91.7 90.2
Vent Losses (GJAyr)
Unrecycled Condensate Losses
(Glyn) 45 451
Turbine Losses (GJ/yr) 02 02
‘Other Losses (GJAT) 35.1 28
Annual Emissions (tonne CO;) 222,084.86 218,407.79
Annual Emissions Savings (tonne :
- 3,677.07
COz)
Annual Cost ($) 115,204,737 113,368,104
Annual Savings ($) —_ 1,836,633
Phan_4_61
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“Gateway
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Danh gia MEASUR - Thu héi ndang lwong xa day

[Baseline v]

>

15142 thr

91.7 Gdhr
~ 70.23 thr
15938 tihr Boiler e 180.5 Gl/hr
YY) 7.9 tihr
Flash
Tank
6.35 thr — T84thr
\ Blowdown Energy Recovery V|
90.2 Gir 148.91 t/hr
2962:c [l 119 mimin
156.75 t/hr Boiler < g
LY.Y) 7.84 thr Water

485.8 GJihr

7147 th
ik 2

Phan_4_62
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Thu héi ndng
lwong xa day

X3 day / Bo trao déi nhiét

nwée bé sung Binh flash xa day

Phan_4_63
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’3’ < gisbal [

Chu y vé bé trao ddi nhiét

Nuwéc b8 sung s s

* Dong xa day co kha nang gay 6
nhiém dang ké (ngay ca trong moi
trevong lam mat)

 Trao déi nhiét dong thoi cling cé
thé 13 mot lya chon t6t

* Phai cung cap kha nang lam sach
bé mat truyén nhiét cda bd trao
ddi nhiét xa day
«  Ongthing c6 16 xa & phia 8ng

Tam va khung

Phan_4_64 Ngudn: US DOE Steam BestPractices Program
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Thay d6i xa day bang thu hoi nhiét

e Tac ddng cua viéc giam xa 10 dugc gidm thiéu khi cé thiét bi thu héi nhiét xa 1o
e T6c dd xa day c6 thé duwoc tang |én dé bao vé 16 hoi va chi phi ndng lwong tai hién truong sé
khéng bi anh hudng dang ké

Phan_4_65

‘a’ < Glabal (]

———— * GOtEWEY bl

Nhirng diém chinh / Muc cadn hanh dong

1. Udc tinh lwong xa day bang cach st dung dd dan dién ctia nudc cap va 16 hoi
2. Xac dinh s6 lugng 16 hoi va ton that ndng lugng & cap hé thong do xa day

3. Panh gia viéc 1ap dit bo didu khién xa ddy tu dong

4. Danh gia va |3p dat thiét bj thu hoi nhiét va hoi flash

5. Lam viéc chit ché vai bd phan hda hoc ciia nha mdy dé duy tri va quan ly qua
trinh xa ddy thich hop

Phin_4_66
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Ton that do dng khéi

e T6n that do &ng khdi la tén that I&n nhat trong
[0 hoi
e T6n that do &ng khdi dugc tao thanh tir 2 loai
va duwoc dinh nghia la
T6n that nhiét d6
T6n that chay

* Phan tich qua trinh chay la phuong phap
thuwong duwoc st dung dé xac dinh ton that éng
khoi

Phan_4_67

Dv an cai thién hiéu suat 10 hoi

* Hiéu suat 10 hoi trén MEASUR chtd yéu dugc quyét
dinh b&i ton that ong khoi
 Hiéu suat |6 hoi trong thuc té chd yéu duoc quyét dinh bdi ton that
dng khoi

» Cdc yéu t6 ton that 6ng khoi
— Nhiét d6 khoi thai
— Khong khi thira

Phan_4_68
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T6n that do nhiét dd khaéi thai

e M6t lugng nang lwong dang ké ton tai trong khéi thai
e Nhiét d6 cta khdi thai biéu thi ham lvong cla ndng lwong

e Cac yéu td ph6 bi€n nhat anh huwdng dén nhiét do khaéi thai dwoc trinh bay la:
e Thiét k& 16 hoi
* Nhién liéu
e DO san sang cla thiét bj thu hoi nhiét
— B0 ham nudc
— B0 say khéng khi
*  B& phéan khdi thai bi hédng — vach ngan
e DPoéng cau cidn bén trong hodc bén ngoai 6ng
*  Phuy tailo hoi

Phan_4_69
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B phan thu hoéi ning lwgng

* B6 ham nudc thu héi ndng lwang tir khéi thai vao nuéc cap 10 hoi thdng qua bd
trao ddi nhiét

* B0 sdy khong khi d6t thu héi nang lugng tir khoi thai vao khéng khi chay

Lo hoi nhién liéu rdn nhiéu kha ndng cé cac bd phan nay dé ho tro qua trinh dét chay bang cach
sdy trwdce nhién liéu.

Phan_4_70
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e T =

e 7 o o N ~n 7o 2 e
200 Gidi han nhiét do khai thai
Diém dong swong clia axit ¢ NhleE dO _Ii,hOI thai dU"Q'C qu
o 150 tri trén diém dong swong cua
g e cac thanh phan axit
EE v * Nhién liéu chtra lvu huynh tao ra
100 Nhiét d& nwéc cap t6i thiéu duwoc —| aXIIt sunfuric
d@ xuét (Vao bd ham nudr) e TAt ca cac nhién liéu hydrocarbon
déu cé thé tao ra axit cacbonic
50
0 1,0 2,0 3,0 4,0 5,0
Ham lwgng Iwu huynh trong nhién liéu [% khai lwgng]
Phan_4_71 Ngudn: US DOE Steam BestPractices Program

B e om €

Bd hAm nwéc kiéu ngwng tu

¢ B ham nudc kiéu ngung tu cd thé cai thién hiéu suat 16 hoi hon 10% so vdi 16

hoi thong thudng

e Nhiét d6 khéi thai cudi cling cé thé dat t&i 30°C

e CAc thiét bj gian tiép co thé lam néng dong nhiét t&i 90°C

e Cac thiét bj truc tiép cé thé lam néng dong nhiét téi 70°C

e M@t lwgng dang ké nang lwvong & nhiét d6 twong déi thdp dugc thu hoi

e Thiét bi dwgc gidi han & nhién liéu sach
—  Khithién nhién
—  Dau nhién liéu nhe

Phan_4_72



’a" < Global
- Gateway S

e T

275 /
/ e Y .
5 _~ Phuy tai lo hoi
‘s 250 .
=]
fg // * Nhiét do khéi thai thuong
K= v . kd . v
= tang khi san lwvgng hoi tang
g 225 /
& "
£
z /
200
50 60 70 80 90 100 110
Phu t3i 16 hoi [%]
Phan_4_73
ot N |
Kno thai Van dé cau can
Nudrc cap dau vao Hoi dau ra
\ [] ' * Sy dbng cau phia nudc (can)
thuong duwgc quan ly thong
qua no luc xt ly nuéce
e Céic bién c6 déng chu y duoc
khdc phuc théng qua lam sach
bang héa chat va phun thay lyc
S— * Sy dong cau phia chdy duoc
Nhién liéu quan ly théng qua viéc thdi
va Khong khi bd héng va lam sach gidn tiép
dinh ky

e Viéc th8i bd héng rat quan trong
déi voi qué trinh d6t chdy nhién
liéu ran va dau nhién liéu nang

Phan_4_74



Co’ hdi giam tén that dng khoi phé bién

* Loai bd cau can phia chay
e Théi bb héng
e Lam sach gian tiép

* Loai bd cdu can phia nuwdc
*  Déphong
* Rtra phun &p luc cao
»  Lam sach bang hoa chat

* Stra chita cac bo phan bén trong bi 16i

 L3p dat thiét bj thu hoi nhiét

’8? < Gldbal

- Gateway S

e T

Phan_4_75

e T

B G ®

Lo hois6 1 Lo hoi s6 2 Lo hoisé 3

Than : Dau nhién liéu ndng (HFIO) Khi thién nhién

.............. <. X3.day. et X34y,

bién ludi

Nhu cau
hoi nuéc

== | yu lwong ké

.y
g v
Nhu cau dung
dién cua nha

may
Hé théng
Nudéc b6 sung hdi

Nudc ngwng qud trinh
Tua-bin ngung

Phan_4_76
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Vi du vé gidm tdn that dng khoi
Khai thai 200 °C

Hoi dau ra
Nhién liéu: Khi thién nhién I 375°C

Chi phi: 14.800.000$/nam ‘
Nudc cap dau vao — \ I / |

Céng suat 16 hoi 30 Tan/h /]
| \
Khai thai 200 °C

N6ng dd Oxy trong khoi thai la 5%

Phu tai van hanh hién tai la 20 Tan/h

Nhién liéu
Khong khi |—> H

Phan_4_77
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Vi du vé viéc gidm tén that do khéi thai

Khéi thai 160 °C

o (v&i B6 thu hdi nhiét)
Hoidaura

Nhién liéu: Khi thién nhién I 375°C

Chi phi: 14.800.000$/nam ‘
Nuwdc cap dauvao — \ I / |

Cong suat 16 hoi 30 Tan/h

Phu tai van hanh hién tai la 20 Tan/h

Nhién ligu
Khéng khi |—> :

Khai thai 200 °C (Co s&)

Nong dd Oxy trong khéi thai la 5%
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Phan tich lwgng tiét kiém
1 1
Gsavzn S =T Esteam = [___} [Wlsteam (h h )]
‘ [771 nj n o, "
Trong do
* n,van, daidién cho hiéu suat van hanh 10 hoi hién tai va mai

dai dién cho nang lwvong duoc truyén trong 16 hoi dé tao ra hoi nwéc

steam

Phan_4_79
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e T

Phan tich lwong tiét kiém

771 E A steam 771
Co=11- =|1- E’
O-savmgs ( 77 . J 771 ( 77 J Suel 1

n
O-savings = (1 77‘ Kfuell
Trong do ’

Ef,e 1 dai dién cho ndng lvgng dau vao nhién liéu hién tai cta 10 hoi

Kegel 1 thé hién chi phi ndng lvong nhién liéu dau vao hién tai cho 10 hoi

Phin_4_80
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Boiler Deacrator Flash Tank Header Heatloss Pressure Release Valve Saturated Properties Stack Loss

ﬁ i Cong cy tinh t6n that

ong khéi - Khi tv
e = 3 nhién trong MEASURE
Fuel ‘ Typical Natural Gas - US v ‘

A New Fugl

e Bang ton that 6ng khoi

Stack Gas Temperature 200 "C P . P
v | B dugc phat trién cho cac

Ambient Air Tamperafure ‘2[] |L‘ Chét chéy kh6ng da,ng

Percent Oxygen Or Excess Air? \Oxygen in Flue Gas V\ ké> V3 kh6ng ngung tu

Oxygen In Flue Gas ‘5 | % ‘ )

Moisture in Combustion Air ‘[J | % ‘

Stack Loss 18.2%

Boiler Combustion Efficiency 81.8%

Phan_4_81
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Boiler Deagrator Flash Tank Header Healloss Pressure Release Valve Saluraled Properties Stack Loss

ﬁ STACK 105 Eﬁng cu ’tl'nh t6’n’thé't
ong khéi - Khi tv
nhién trong MEASURE

Type of fuel ‘ Gas v |

Fuel | Typical Natural Gas - US v|

Mkt e Bang ton that 6ng khoi
Stack Gas Temperature ‘150 g8 dU’QC phét trié’n cho cac
Ambient Air Temperature ‘20 ks chat chéy kh6ng darng
Percent Oxygen Or Excess Air? \Oxygen in Flue Gas v| ké va khéng ngung tu
Oxygen In Flus Gas ‘5 %

Maisture in Combustion Air ‘0 %

Stack Loss 16.3%

Boiler Combustion Efficiency 8.7 %
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Phan tich lwvgng tiét kiém

??cxim} 5
[ p [l m—— Kbmh'r

[/ p—

81,8
Osavings = [1 - m] % 14.800.00 = ~ 336.000$

* Phén tich trén MEASUR cho thay co hdi tiét kiém twong ty

* Sy an mon va phu tai 1o hoi phai dwgc xem xét

B e gm @

 Dua trén phan tich nay, viéc 1ap dit bé ham nwdc cé thé sé mang lai thoi gian
hoan vén don gidn duwdi 1,0 nam

Phan_4_83

[ Adjust General Operations

O Adjust Unit Costs

Adjust Boiler Operations

Adjust Boiler Combustion Efficiency

Baseline

Combustion Efficiency
81.8%
[ Change Fuel Type
O Adjust Blowdown Rate
[ Blowdown Flash to Low Pressure
O preheat Makeup Water with Blowdown
[ Change Steam Generation Conditions

O Change Deaerator Operating Cenditions

Modifications
Combustion Efficiency
837 [%]

‘a’ < gisbal

———— * GOtEWEY

Panh gia MEASUR -
Cai thién hiéu suat
10 hoi

Than trong khi bao
cdo cac khoan tiét
kiém tlr danh gia
nay
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Baseline

Percent Savings (%) R
— 20%

Fuel Usage (CJyr) 582.365.6 570,1231
Fuel Cost (3/yr) $14,584,140 $14,263.079
Electricity Purchased (KWhiyr) 43,800,000 43,800,000
Electricity Cost (5) 4,380,000 4.380,000
Water Usage (ma/yr) 87,4746 87,4746
Water Cost (§/yr) 57,733 57,733
Power Generated (kW) 0 0
Pracess Use (GJiyr) 394 394
Stack Loss (GJiyr) 121 106
Vent Losses (GJiyr) 0 0
Unrecycled Condensate Losses: - -
(Gdiyr)
Turbine Losses (GJiyr) o 0
Other Losses (GJ/yr) 72 72
Annual Emissions (tonne CO,) 29,337.46 28,671.49
Annual Emissions Savings (tonne 685,96
co)
Annual Cost (?;_) 18,021,874 18,690,812
Annual Savings ($) —_ 331,062

&

e T

< Global
*- Gateway Lo

Panh gia MEASUR -
Cai thién hiéu suat

16 ho'i

Phan_4_85

-3

e T

Click-on and mouse-over equipment and compaonents for more

o

details.
Boiler
4 (586
17.83 thr
39.4 Glir

el banh gia MEASUR
— Cai thién hiéu
suat 16 hoi

Process
Usage

Deaerator ’

18.88 thr

(

047 méfmin &92Ynr

Make-Up
Water
2

9.97 thr
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Nhirng diém chinh / Muc can hanh déng

1. Theo dai va ghi lai nhiét d6 khoi thai déi vdi :
Phu tai 16 hoi
* Nhiét d6 moi truong
e NO&ng dod Oxy trong khai thai
2. So sanh nhiét do khai thai véi cac diéu kién van hanh tuong tu trwdc dé
3. Duy tri viéc vé sinh 8ng phia chdy thich hop
4. Duy tri hda chat cho nuéc thich hop

5. Danh gid kha nang tiét kiém tlir bd phan thu héi nhiét

Phan_4_87

e T
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o

Co hoi kiém soat qua trinh chay

* Cai thién kiém sodt qua trinh chay thwdng mang lai co hdi quan ly ndng lugng

¢ Kiém soat lwvong khdng khi thira (Oxy trong khéi thai) dé t6i wu héa mirc d6
giup tang hiéu suat |6 hoi

s M6t s6 yéu t6 can duoc xem xét dé tdi wu hda lwong khdng khi thira nhung céc
yéu té chinh 13 :
- Nhién ligu
e Co ché kiém soat
* Quy dinh phat thai

Phin_4_88
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Phan tich chay

e Trong mot thé gidi hoan hdo, khong khi va nhién liéu s& hoa tréon hoan toan va
qua trinh d6t chdy hoan toan s& xay ra.

* Mbi phan tr nhién liéu s& phan ng chinh xac véi lvgng oxy chinh xac dé
phan &rng dét chdy tiép tuc hoan thanh

CH.+20.,-CO.+2H.0 +Energy Release

e Trong qua trinh dét chdy thuc té, nhién liéu va oxy khdng phan &rng hoan toan

o oo ()
Energy

Release

* CH4, CO va H2 khdng phan &rng la nhién liéu dugc tao ra tir qua trinh d6t chay
khong hoan toan

Phan_4_89 Ngudn: US DOE Steam BestPractices Program
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Quan ly qua trinh chdy — Nguyén tac 1

* CH4, CO va H2 khong phan &ng lam suy giam qua trinh chay
* Van dé an toan
e Van d@é sirc khoe
e BAat loi vé hiéu suat

e DD
Releme

» Quan ly qud trinh chdy 13 c6 ging loai bd nhién liéu khong phan &ng bang cach
b0 sung thém Oxy vao vung chay
* Luong O, du dugc cung cap cho ving chdy vé co ban sé loai bé nhién liéu chwa phan &ng

Phan_4_90 Ngudn: US DOE Steam BestPractices Program
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Quan ly qua trinh chay — Nguyén tac 2

Luvong Oxy du dugc bd sung dé ddm bdo phan rng hoan toan cda nhién liéu
duoc lam ndng bang nhién liéu tir nhiét dd mdi trwdng xung quanh dén nhiét
dd cta khoi thai

CH 4+ o aCO,+BH,0 +yCO+J H,+8CH +

Energy
Release

Trong hau hét cac qua trinh chdy, khéng khi duoc s& dung lam nguén cung cap
Oxy

* Mbt lwgng 16n khi N, duoc gia nhiét tir nhiét d6 moéi truong dén nhiét dé khdi thai bang ning
lwgng tlr nhién liéu

Phan_4_91
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Ngudn: US DOE Steam BestPractices Program
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Panh gia lwgng oxy

toi thiéu

\ Djém bit IFa
/_ .« 7. e R
/ * Gidi han oxy toi thiéu
\ / duoc xac dinh bang
cach do céc chat chay
)4
1,0 2,0 3,0 4,0 5,0 6,0 7,0 8,0 9,0

Néng dd Oxy trong khéi thai [%]

Phan_4_92
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Chién lwgc kiém soat qua trinh chay

R6 rang la lwgng khéng khi thira (ham lvgng Oxy) cho qua trinh chay phai duwoc
kiém soat
* (o hai chién lvgc kiém soat chinh
e Diéu khién vj tri
»  Diéu khién cat ty dong
* Viéc kiém sodt khong khi chdy duoc thuc hién bang
e Van diéu tiét
*  May bién tan

* Khéng khi thira cling Ia mot chirc nang cla phu tai |6 hoi

+ Ap suat vung chdy (budng dét) cling can duwoc kiém soat

Phan_4_93
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Khoi thai

Nhién liéu

ces
.......
.....
......

m Nudc cap R

.....

Hoi dau ra

L
]

Diéu khién vi tri

BO diéu khién luu
lugng nhién liéu

&

y >

Cam bién oxy khéi thai
(Do dinh ky)

4

Khong khi

Phan_4_94 Ngudn: US DOE Steam BestPractices Program



cea,
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.....

cees
cea,

Nudc cap

.o
.......
......
------

Bo diéu khién
qua trinh chay

geseee -
.

ces
LRI

A 4

Khong khi

...................................................................

Hoi dau ra

Khoi thai

: Cam bién Oxy trong

khoi thai

biéu khién ngat
O, tw dong

Phan_5_95

Ngudn: US DOE Steam BestPractices Program

Cac thong sd kiém soat ham luwong Oxy trong khéi thai dién hinh

Khi thién nhién 1,5 3,0 3,0 7,0 9 18 18 55
Déu nhién ligu 2 2,0 3,0 3,0 7,0 11 18 18 55
Dau nhién liéu 6 2,5 3,5 3,5 8,0 14 21 21 65
Than bot 2,5 4,0 4,0 7,0 14 25 25 50
Than da 3,5 5,0 5,0 8,0 20 32 32 65

Phin_4._96

Ngudn: US DOE Steam BestPractices Program
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Vi du vé gidm tdn that dng khéi (B6 diéu khién vi tri)

Khéi thai 200 °C
Hoi dau
ra 375°C

I
o

i

Nhién liéu: Khi thién nhién
Chi phi: 14.800.000$/ndm

Nudc cdp dauvao  \

Cong suat 16 hoi 30 Tan/h

Phu tai van hanh hién tai 20 Tan/h

Nhién liéu
Khong khi |_> :

Khai thai 200 °C

N6ng dd Oxy trong khoi thai la 5%

Phan_4_97
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Boiler Deaerator Flash Tank Header HeatlLoss Pressure Release Valve Saturated Properties Stack Loss

@ STACK LOSS

Cong cu tinh tén

that ong khéi — Khi

thién nhién trong

Type of fuel | Gas v

Fuel | Typical Natural Gas - US vl MEASURE

Add New Fuel

Stack Gas Temperature 200 ] . . Lo
Ambient Air Temperature ‘2[] \_! ° Barllg ton thaE ng
Percent Oxygen Or Excess Air? \OxygeninFIueGas v| khOI d,U’O’C tbiet Ia’p
Oxygen In Flue Gas 5 || ChCA) cac ,chat AFhaY
Moisture in Combustion Alr [ [4] khong dang ké va

Stack Loss

Boiler Combustion Efficiency

18.2%
81.8%

khéng ngung tu

Phan_4_98
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Vi du vé gidm tdn that dng khéi (B6 diéu khién vi tri)

o Khéi thai 200 °C
Hoi dau
Nhién liéu: Khi thién nhién I ra 375°C

Chi phi: 14.800.000$/nam ‘
Nudc cdp dauvao  \ I } /

Cong suat 16 hoi 30 Tan/h
Phu tai van hanh hién tai 20 Tan/h U | x
| \
Nhién liéu Khai thai 200 °C
Khong khi |_> :

N6ng dd Oxy trong khoi thai la 6%

Phan_4_99
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1
ﬁ STACK LOSS R ) .
Cong cu tinh ton
that ong khéi — Khi

Type of fuel | Gas v on oA

¢ e : | thién nhién trong
ue ypical Natural Gas - v

Add New Fuel MEASURE

Stack Gas Temperature 200 E |

Ambient Air Temperature |20 |.| . Béng t6n thé’t 6ng
Percent Oxygen Or Excess Air? | Oxygen in Flue Gas v| khéi duoc thiét |ép
Oxygen In Flue Gas 16 || Ch? cac lChé’t Achay
Moisture in Combustion Air 0 [%] khong dang ké va
Stack Loss 186% khéng ngung tu

Boiler Combustion Efficiency 81.4%

Phan_4_100
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Piéu chinh lai bd diéu khién vi tri

* Luogng chi phi ndng lugng tiét kiém = Chi phi vdn hanh trudng hop co ban — Chi
phi van hanh maéi
T}niuhﬂ:

Crovmgs L JKMH«
[ qmﬂmm)’

81,8
Tsavings = [1 T 4] X 14.800.000 = ~ — $72.725

Phin_4 101

e

e T

Vi du vé giam tén thit 6ng khoéi (BO diéu khién ngit O, tu dong)

Khai thai 200 °C

Nhién lidu: Khi thién nhién | :;’;f:“c
Chi phi: 14.800.000$/ndm |
Nudc cép dauvao  \ I } /
Coéng suat 16 hoi 30 Tan/h
Phu tai van hanh hién tai 20 Tan/h | k
| \\
Nhién liéu Khéi thai 200 °C
Khong khi |—> H
N&ng d6 Oxy trong khoi thai la 5%

Phan_4_102
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Boiler Deaerator Flash Tank Header Heatloss Pressure Release Valve Saturated Properties Stack Loss

@ STACK L0SS T6n that 8ng khéi —
Khi thién nhién (Khi
thién nhién trong

Type of fuel | Gas v
Fue! ‘Typical Natural Gas - US v‘ M EASU RE)
Agd New Fuel
Stack Gas Temperaiure 0 ] , . o
Ambient Air Temparature ‘2[] |\1 * Bang ton thét’ 6ng
Percent Oxygen Or Excess Alr? [ Oxygen in Flue Gas v\ khoi dU’Q'C thiét Iép
Oxygen In Flue Gas ‘5 H Ch? cac IChét AChEIIY
Moisture in Combustion Alr [ [%] kh?ng dang ké va
Stack Loss 182% khéng ngung tu
Boiler Combustion Efficiency 81.8%

Phan_4_103
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Vi du vé giam tén thit ng khoi (BO diéu khién ngat O, tu déng)

Khai thai 200 °C

Nhién lidu: Khi thién nhién | ::’;f:“c
Chi phi: 14.800.000$/n&m |
Nudc cép dduvao — \ I } /
Coéng suat 16 hoi 30 Tan/h
Phu tai van hanh hién tai 20 Tan/h | Q
| \\
Nhién liéu Khéi thai 200 °C
Khong khi |—> H

N&ng d6 Oxy trong khoi thai la 3%

Phan_4_104
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fl sTACK LOSS - ey .
ﬁ Ton that ong khai —
Khi thién nhién (Khi
st [ I thién nhién trong
Fuel Typical Natural Gas - US v
Add New Fuel | | M EASU RE)
Stack Gas Temperature |2DD | % |
Ambient Air Temperature |2D |"C| . Béng tén that 6ng
Percent Oxygen Or Excess Air? | Oxygen in Flue Gas v khéi duogc thiét lap
Oxygan In Flue Gas |3 | % cho cdc chat chay
Maisture in Combustion Air |D % khéng déng ké va
Stack Loss 17.4% khong ngumg tu
Boiler Combustion Efficiency 82.6 %
Phan_4_105

8 fmom &

Lap dit bo diéu khién ngat Oxy tw dong

* Lugng chi phi ndng lugng tiét kiém = Chi phi van hanh truong hop co ban — Chi
phi van hanh mai
T}rxirm

Civie= | Kbar'fc!
’ [ f7||\r:§||\|m’.x.f J

81,8
Osavings = [1 _ﬁ] % 14.800.000 = ~$143.350

Phan_4_106



SELECT POTENTIAL ADJUSTMENT PROJECTS

Select potential adjustment projects to explore opportunities to increase efficiency and the effectiveness of vour system.

Modification Name [Oxygen Trim Controller

[ Adjust General Operations

I Adjust Unit Costs

B Adjust Boiler Operations

Adjust Boiler Combustion Efficiency

Baseline Modifications

Combustion Efficiency

[0 change Fuel Type

[0 Adjust Blowdown Rate

[ Blowdown Flash to Low Pressure

O Preheat Makeup Water with Blowdown
CJ change Steam Generation Conditions

[0 Change Deaerator Operating Conditions

Combustion Efficiency

81.8% 82.6 i

e *- Gateway

e it g
s e

@‘; £ gidal [ e

MEASUR - Cai
u suat lo hoi

Phan_4_107
RESULTS SANKEY HELP
Baseline Oxygen Trim Controlier
Percent Savings (%) A
— 1.0%
Fuel Usage (GJiyT) 583,365.6 577,7156
Fuel Cost ($/yr) 514,584 140 $14.442.890
Electricity Purchased (KW/yr) 13,800,000 43,800,000
Electricity Cost (3) 4,380,000 4,380,000
Water Usage (m*/yr) 87.47456 BT ATAB
Water Cost ($47) 57.733 57.733
‘Power Generated (kW) 0 (0]
Process Use (GJiyr) 39.4 394
Stack Loss (G 121 15
Vent Losses (GJiyn 0 0
Unrecycled Condensale Losses e o
(Gdiyr) i i
Turbine Losses (GJAT) 0 o
Other Losses (GJiyn) 72 72
Annual Emissions (tonne CO,)  29,337.46 29,053.32
Annual Emissions Savings (tonne —
CO3)
‘Annual Cost ($) 19,021,874 18,880,623
Annual Savings (§) = 141,251

B e ogm @

Panh gia MEASUR -
Cai thién hiéu suat
0 hoi

Phan_4_108
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Nhirng diém chinh / Muc cin hanh déng

1. Nguyén tic quan ly qua trinh chay
e Thém d0 Oxy dé phan (ng vdi tat ca nhién liéu
*  Gidm thiéu luvgng khéng khi bé sung
e Theo ddi cac chat chay dé xac dinh van dé

2. Do ham lwgng Oxy trong khdi thai 16 hoi

3. Kiém sodat ham lvgng Oxy trong pham vi nhd nhat va 1én nhat
+  Diéu khién ngét O, lién tuc - ty déng
e Diéu khién vj tri

4. Thir thach pham vi kiém soat
*  Nang cap su kiém sodt
e Diéu chinh qua trinh chéy
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e T

Thuc hanh t6t nhat théng dung- Sinh hoi

* Giam khéng khi thira

+ L3p dat thiét bj thu hoi nhiét

e Lam sach b& mat truyén nhiét |16 hoi

e Caithién x{r ly nwdc dé giam xa day 16 hoi

¢ Thu hdi ndng lvong tir qua trinh xa day 10 hoi
*  Thém/khéi phuc vét liéu chiu Itra 16 hoi

e Giam thiéu s8 lwvong 16 hoi van hanh

¢ Nghién ctru viéc chuyén déi nhién liéu

e T6i wu hoa téec d6 théng hoi cla binh khir khi
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Xac dinh hiéu suét 16 hoi theo Tiéu chuan Vit Nam % ‘éa.m @

Tiéu chuan qudc gia vé hiéu suat nang lwong va phwong phap thir

TCVN 8630-2019

+ Ap dung cho céac 16 hoi & Viét nam

« DPuoc ban hanh ndm 2019 dé thay thé cho tiéu chudn TCVN 8630 -
2010

* Quy dinh hiéu suét t6i thiéu co cac trudng hop chi tiét hon véi 5 mirc
tiét kieém

+ Phwong phap thr hiéu suét theo ca can bang thuan va nghich va
khéng quy dinh cing vé thoi gian thir nghiém téi thiéu.
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Xac dinh hiéu suét I6 hoi theo Tiéu chun Vigt Nam ¥ Gu.m @

ehy T ——
L D<3 3<D<15 D>15 Io_aA| suétnéhg D<3 3<D<15 D>15
. T nhién . L .
lwong Hiéu suat nang luong % lidu lwong Hiéu suat nang lwvong %
76 82 85 88 90 92
e 2 82 84 88 90
70 75 78 82 85 88
68 72 75 80 82 85
65 70 72 78 80 82
- 7> ’8 82 88 91 94
Nhién 73 76 78
liéu sinh 70 73 75 85 89 92
khoi 68 70 72 82 87 90
65 68 70 81 85 87
Yéu cau vé trang bi 80 83 85

Yéu céu vé trang bi
SN ENRG U Khong bat — Khuyén B4t
nhiét khéi thai cua bubc khich bubc
chinh ndi hoi

Lt | Khong bat  Khuyén
nhiét khéi thai cia budc khich
chinh néi hoi

B3t budc
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& Coioa oy
Xac dinh hiéu suét 16 hoi theo Tiéu chuan Viét Nam e

e Mrc 1: muc tiét kiem ndng lwvgng loai 1.

e Mrc 2: mirc tiét kiém nang lugng loai 2.

¢ Mtrc 3: murc tdi thiéu ap dung cho cdc ndi hoi méi va van hanh khéng qua 2
nam.

e Mdrc 4: mirc t6i thiéu ap dung cho cac néi hoi d3 van hanh tir trén 2 nam
dén dudi 10 nam.

¢ Mtrc 5: murc tdi thiéu dp dung cho cdc ndi hoi d3 van hanh tir 10 ndm tré&
Ién.
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Xac dinh theo can bang thuan 8 m &
- Khi ndi hoi sén xuét hoi bao hoa:

- DI'. (hh _k!w)

S .100% (1)
b1

- Khi néi hoi san xuat hoi qua nhiét va tai qua nhiét:

- Dy (h, _hm') T Drzw'(hr-q
B0

s
“‘”)‘100% 2)

e Can do duoc lwgng hoi sinh ra (théng qua déng hé do nuwdc cap hodc déng hé do hoi)
e Can xac dinh lugng nhién liéu tiéu thu ( quan ly van hanh xac dinh s6 xe/s6 gau nhién liéu st dung.

e Can xac dinh nhiét tri nhién liéu (phan tich va quan Iy d6 4m nhién liéu)
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Xac dinh hiéu suéat 16 hoi theo can bang nghich 2 e, m

* Hiéu suat ndi hoi theo can bang nghich dwoc xac dinh tir viéc xac dinh cac tén
that nhiét:

7, =100-(q,+q;+q,+q5s+4q5) %
Trong do:
* g,la tén that nhiét theo khoi thai ra khoi néi hoi, %;
* g, la t6n that nhiét do chay khéng hoan toan vé héa hoc, %;
* g, 3 tén that nhiét do chay khdng hoan toan vé co hoc, %;
* g5 la tén that nhiét do tda nhiét ra méi trudng xung quanh, %;

* g, la ton that nhiét do nhiét cua xi, %.

®
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& o

Xac dinh cac thanh phan ly thuyét cla khoi = .

thai

 Thanh phan ly thuyét = thanh phan sinh ra khi chay hoan toan khéng thira, khéng thi€u dugc xac
dinh dua trén cic phan (rng hda hoc va thanh phan héa hoc phan tich dwoc cla nhién liéu.
M z

c 0, = co,
H, + 1/20, = H,0
s + 0, = S0,

e Céc thanh phan ly thuyét cé trong khoi sé& bao gom:
* CO, twr quad trinh chdy carbon

* H,0 tlr qua trinh chdy Hydro, tlr thanh phan &m trong nhién liéu, tir &m cé trong khang khi
dua vao dét

* SO, tr qua trinh chdy Lwu huynh,

* N, t&r khdng khi dua vao.
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X4c dinh cac thanh phan trong khéi ly thuyét £ éem @

Thanh phan Tinh theo thé tich tiéu chuin (m3 én lié
V0, = 0,0889(C + 0,3755 ) + 0,265H — 0,0330

Ho'i nwd'c trong khai hinh thanh do chay Hydro nhién 0.111H
liéu
Hoi nwéc hinh thanh do 4m tir nhién liéu 0.0124 M
Ho'i nwéc hinh thanh do m trong khéng khi 0.00402 d VO,

Oy = 0.111H + 0.0124M + 0.040210,
0y, =079V, +0.008N
VOyon = 0.01886(C10.3759)

Ghi chii: m3,, la don vi thé tich duoc tinh theo diéu kién tiéu chudn la 00C va I atmosphere theo dé Imol = 22,4 lit tiéu
chudn hay Tkmol = 22,4 m3,,.
D¢ chita dm khéng khi d tinh bang g hoi nuwée/kg khong khi khé c6 thé xdac dinh dé dang khi biét @6 am twong doi va nhiét @ khong khi moi

trieong theo cdc phan mém hay app dién thogi.
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Khong khi thuc té va cac thanh phan thuec
té trong khoi

* Qua trinh chdy can cung cdp mot luvgng khdng khi nhigéu hon lugng khdng khi ly thuyét. Hé s6
khong khi thira 1a hé s biéu dién ti 1é gitra khong khi thuc t& so véi khdng khi Iy thuyét theo cong
thirc:

_ Vi
Vg
+ Tilé khong khi thira [a hé s6 biéu dién ti |é gitra phan khéng khi thira so véi khong khi ly thuyét:

v ra 3 it Vthtra+V0
A =Kk tacoa=ﬁ=—"kvo ke =) +1
k k kk

» Luong khong khi nhiéu hon nay 1a nguyén nhan dan dén viéc phan tich khéi thady ham lwong oxy
c6 trong khoi.

* Khéng khi thira nhiéu s& dan dén sy tdng t&n that do khéi thai g, lam gidm hiéu suat I hoi.
* Viéc xac dinh lvgng khdng khi thira duoc tinh todn dua trén viéc do ham lwgng oxy khai thai.
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Oxy kh6 — Oxy uvot

Oxy kho: Pugc xéac dinh khi thiét bi do hat khoi
vao trong thiét bi. Khoi nay dugc di qua hé thong
thiét bi loc, tach 4m trude khi tiép xuc véi cac
cam bién xac dinh ham luong. Thanh phan % cia
oxy kho do vay duoc xac dinh theo khai kho.
Hau hét cac thiét bi do cam tay dugc su dung dé
phan tich khoi cho két qua do 14 oxy khd.

Vo2

%05 =
Vichoi kno

e

2 dam @
Oxy uét: dugc xac dinh khi cam bién cua thiét bi

do tiép xtc tryc tiép voi khoi thuce té va cho ra

két qua. Thanh phan % ctia oxy ué6t do vay dugc

xéc dinh theo khoi 4m. Hau hét cac thiét bi do

dugc lap c¢b dinh tai nha may dé diéu khién qué
trinh chay cho két qua do 13 oxy uét.

Voz Voz

%Ou'(')’t — —
2
Vinsism  Vinoi kno + Vizo

—
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Oxy kho — Oxy uot

e

.

_Biét oxy khé tinh h s khang khi thira vi oxy wit

Xic dinh ti 1§ khong khi thira khi] %OEMOYS

biét oxy khé == (0,2095 — %0F")WE

Xic dinh hé s6 khong khi thira khi| GHOKNOYD e

biét oxy kho : m Al = iy 1
¥ (0,2095 — %05V,

Biét oxy wét tinh hé so khéng khi thira vi oxy khé
Xdc dinh ti 1& khong khi thira khi
biét oxy wdt

it 10
1= %03 rthﬁi dm
" (0,2095 — %0F* )V,

Ti I¢ oxy kho/oxi wot %OE"  Vidhgi am + VA

%O Vst ins + VA
%05™ (Vight ks + Vik )
70

Oxy udt

%0y =

T Ié oxy kho/oxi wét

Xie dinh hé s6 khong khi thira khi
biét oxy kho

it g s O
%03 Vinsi sm

——— T+ 1
(0,2095 — %Oy )V

a=Ai+1l=

— _—
W03 _ Vinsigm + Vied

wit 0 g 3
Y03 Vinai kno + Vit

kot fm thl(/

Oxy wat 9605 (Vicns s + Vi)

%05 = ;
Vihot ks + Vi A

Trong mét s6 tai lidu, hé sb khong khi thira dugc tinh theo cong thirc don gidn dudi ddy ma khong cén xéc dinh
oxy do dugc 1a kho hay u6t. Két qua tinh do d6 ¢6 su sai 1éch nhat dinh

tt
— Vi _
- 0
Vkk

%0,
21-%0,
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Luong khéi thai va luong tdn that nhiét do khdi thai a
e Luong khoi thai thyuc té
VI i kho = VO kot khs + V" e

) VI ot am = VO kgt am + VU2 ke
*  Tén that nhiét do khoi thai
Q2 = (knsi — Vi () ir1 (100 — q4)

Q2 _ Uknsi=Vick(cO)kk1(100-44)

(kJ/kg nhién liéu)

a2 = %

TP o

Iroz = VRo2(ct)roz
Inz = V2 (ct) w2
Inz0 = Vig20 (20

Iiee = Vide () ek

0 —
Iinsi kno = Iroz +In2

Enthalpy cta thanh phan khéi khé ly thuyét
Enthalpy ctia thanh phan khéi c6 4m 1. = I 3l lhp

Enthalpy cta khéi khd (cé khéng khi thira)

Enthalpy cta khéi c6 khdng khi thira

Tensi kns = Ignsi rno + (@ — D
Insi = Ignoi + (@ = Dl + 0.0402(cx — Dy
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Bang tra nhiét dung riéng cac thanh phan khéi ®

“Gateway

129,95 170,03 129,58 151,02 81,0
[ 200 | 261,24 357,46 259,92 304,46 169,8
[ 300 | 394,89 558,81 392,01 462,72 264,0
[ 400 | 531,20 771,83 526,52 626,16 360,0
[ 500 | 670,90 994,35 683,80 794,85 458,0
[ 600 | 813,36 1224,66 804,12 968,88 560,0
958,86 1431,07 947,52 1148,84 662,5
1090,56 1704,88 1093,60 1334,40 768,0
[ 900 | 1256,94 1952,28 1239,84 1526,13 825,0
1408,70 2203,50 1391,70 1722,90 985,0
1562,55 2458,39 1513,74 1925,11 1092,0
1718,16 2716,56 1697,16 2132,28 1212,0
1874,86 2976,74 1852,76 2343,64 1360,0
2032,52 3239,04 2028,72 2559,20 1585,0
2191,68 3503,10 2166,00 2779,05 1758,0
2351,68 3768,80 2324,48 3001,76 1880,0
2512,26 4035,31 2484,04 3229,32 2065,0
2674,26 4304,70 2643,66 345834 2185,0
2836,32 4573,98 2804,02 3690,57 2385,0
[ 2000 | 3000,00 4814,20 2965,00 3925,60 2514,0
3163,02 5115,39 3127,32 4163,04 2640,0
[ 2200 | 3327,50 5386,48 3289,22 4401,98 2762,0
[ 2300 | 3492,08 5658,46 3452,30 4643,47 =
[ 2400 | 3658,08 5930,40 3615,36 4887,60 =
[ 2500 | 3823,00 6202,75 3778,50 5132,00 =




Quy trinh xac dinh t8n that do khdi thai trén cong cu excel = @m @

Bang 1. Thanh phan nhién liéu theo % khai lwong Béng 2. Tinh toén dé chifa 4m cia khéng khi
Thanh phan nhiénligu | Kyhigu |Danvi Gidtri Didngal kjhigu | Donvi | Giatd
3
Carbon Cv % 35.81 Nhiétdg bau kho Tdb |,¢ 3
Hydrogen Hiv % 3.83 .
Nhiét o bau uét Wb |oc
Nito Nlv % 0.4 i
- D6 dm twong déi Rhm |% 7
Lutu huymh 0.04
uyn Stv b Ap suat khang khi = 10130
Dy Ol % 30.31 Hé s6 tinh Ap suatbaohoal | C1 610.1
poam w % 29.46 He sé tinh Apsudtbaohoa2 | ©2 44.441
ro A % 0.15 Hé sétinh Ap suitbaohoad | C3 14131
Fotal % 100.00 He s6tinhAp suftbaohoad |  C4 0.02763
Nhiét tri thap lam vigc Q" ki/kg 12150 He sétinh Ap sutbaohoas | ©5 0.00024
Hé sétinh Ap suitbaohoa | C6 2.9E-04
Ap suatbao hoa cia hoi PsWyTdb
* V3o thong s8 nhién liéu phan tich dwoc theo bang maedc @ nhigta b kho
1 day (Tdb) Pa 4241.511
Phan Ap sudt hai nudc trong | PpWvA
khéng khi dm Pa 3223.544
Do amtrong khong khikhd | MFrWDA |kg/kg 0.0204
D& am trong khéng khi khé £Ikg 20.44
* Bang 2 dé xac dinh d6 chira 4m cla khong khi moi

trwong
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Quy trinh xac dinh tén that do khai thai trén cdng cu excel

Bing 3. Tinh todn cic sin phim ciia qui trinh chiy nhién li¢u theo Iy thuyét
Cac loai san pham Ciic gid tr tinh theo m3 tiéu chuin/kg nhién ligu
Ky higu Bonvi Céngthirc Giatri
Khong khi 1y thuyét P m’,Jke nhién ligu |V, = 0,0889(C + 0,375 ) + 0,265H - 0,0330 3.20
D¢ clnra am cia khong khi d w/kg khong khi kho Lav s6 liéu tir bang 2 20.44
Hoi mrée trong khoi do chay Hydro nhién liéu v° ol u:’w"’kg nhién liéu |0.111*H 0.43
Hoi nuée hinh thanh do am tir nhién ligu ¥ iz m’,/kg nhién ligu |0.0124%W 0.37
Hoi nuée hinh thanh do am tir khong khi V0 103 m’,/kg nhién liéu |0.00161*d*V° 0.11
Hoi nuéc 1y thuyét trong khoi Voo ', /kg nhién ligw |V’ =0.111H + 0.0124W +0.00161d¥° 0.90
Nito ly thuyét trong khoi Vi w’, kg nhién lidu |V, =0.79 ¥°,, +0.008N 2.53
CO2 Iy thuyét Ve m’,/ke nhién ligu [0.01866C 0.668
SO2 Iy thuyét Vo m’/kg nhién liéu [0.0078 0.000
RO, Iy thuyét Voo m’/kg nhién lidu Vo, = 0.01866(C+0.3758) 0.6685
Khoi kho Iy thuyét Minssiig m’ kg nhién lid | Visiime = Via+ Vo 3.1993
Khoi 1y thuyét WV i m’ kg nhign lidn [V? i in= Vinei e+ Vino 4.0951

* Bang 3 sé tu déng tinh todn cdc thanh phan thé tich ly thuyét cua
khong khi va cac thanh phan khoi
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Quy trinh xac dinh tén that do khoi thai trén cong cu excel

Biing 4. Biét oxy wot tinh hé s6 khéng khi thira v oxy khd
Dién gii Ky hiéu Pom vi Céng thirc Gia tri
Oxy wét 05 - Do duge bing sensor tiép xiic tryre tiép vai khoi 0.1335
Miusé - . (0.2095- 0,“")*V",, 0.24
A= 0‘2’“ anhél dm
Tilé khang khi thifa A - (0.2095 - 0™ )vg, 2.25
- OF** Vigha1 sm +1
Xic dinh hé s6 khong khi thira khi biét oxy wét o - (0.2095 — 05 Jvi5, 3.25
Tir s6 - - Vi 424V, 11.29
Mau sé - - Vounilnc. +Vnu‘ A 10.39
O™ Vbt som + Vilke A
Ti 1¢ oxy kho/oxy wdt - - O Vst xns + Vi A 1.09
Oxy khé o™ - 0.14501

* Bang 4 str dung dé xac dinh hé s¢ khong khi thira khi gid tri oxy do dwoc la oxy

wdot. Co thé quy doi ra oxy kho néu can
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Quy trinh xac dinh tén that do khai thai trén cdng cu excel

Bing 5. Biét oxy khé tinh hé s6 khong khi thira va oxy wét

Dién giai Ky hi¢u Bon vi Cong thnre
Oxy kho 0 - Do duge bing cach hit khéi vao thiét bi do (testo) 0.145
Mausé ; - (0.2095- 0,™)*V’,, 0.21

2= %Dgnal”:aél kn_ﬁ
~ (0,2095 — %05")S,

Ti1é khéng khi thita 2 - 2.25
PP " Vinst kns
Xdc dinh hé s6 khong khi thira khi biét oxy kho o s (0,2095 — %05")V8, 3.25
Tirsb - - Voinsism + V' 11.29
Mau sb - - V2 inciins tV0 10.39
05" Vihot sm + Vil A
Ti 1é oxy kho/oxy wét - < 0% VS o ins + VO A 1.09)
Oxy uét 0, - 0.1335

e Bang 5 xac dinh hé s& khdng khi thira khi biét oxy kho. C6 thé quy déi sang oxy wdt néu can.
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Quy trinh xac dinh ton that do khai thai trén cong cu excel
Bang 6. Tinh toan cic san pﬁm ciia qua trinh chay thire
Cac loai san pham Ciic gia tri tinh theo m3 tiéu chuan/kg nhién lién
Ky hiéu Ponvi Céng thirc Giatri

Khéng khi thira . ', /kg nhién lidu [F™,, = av’, 7.1923
Am trong khong khi thira P, s ' /kg nhién lidu |[#™™ .., = 0.00161%d*V™ 0.2367
Am boc ra tir cat Y i m’ Jkg nhién liéu
Téng am khéi thye e m’ Jkg nhién ligu [P o0 =V 4o +V 1.1325
Khong khi thye 7 m’ /kg nhién lieu |V™ = av?,, 10.3919
Khoi kho thre Vs w’ Jkg nhién lidn [ V™ pime = Visims + V™ 10.3917
Khéi 4m thye NV ' /kg nhién lidu [V s = Vo piie + V"% 11.2874

e Bang 6 Ty dong tinh todn cac thanh phan cta khai thuc va khéng khi thuc cdp cho qua trinh chay
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Quy trinh xac dinh ton that do khoi thai trén cong cu excel —

Bang 7. Céc gid tri (Ct) cia thanh phén khéi thai theo nhiét do

hiét d6 oC (Cths |(Ct)coz |(Cthia |(Cthuo  |(C.t)uo
g
kj'icm kif m* te |kif m* te| kif m’tc | kdkg
100 129.95 | 170.03 | 129.58 | 151.02 81,0
200 261.24 | 35746 | 259.92 | 304.46 | 169.8
300 394.89 | 558.81 | 392.01 | 462.72 264
400 531.2 | 77188 | 52652 | 626.16 360
500 6709 | 99435 | 683.8 | 794.85 458
600 813.36 | 1224.66 | 804.12 | 968.88 560
700 958.86 | 1431.07 | 947.52 | 1148.84 | 662.5
800 1090.56 | 1704.88 | 1093.6 | 1334.4 768
900 1256.94| 195228 |1239.84| 1526.13 | 825
1000 1408.7 | 2203.5 | 1391.7 | 17229 985
1100 1562.55 | 2458.39 |1543.74 | 1925.11 | 1092
1200 1718.16 | 2716.56 |1697.16 | 2132.28 | 1212
1300 1874.86 | 2976.74 | 1852.76 | 2343.64 1360

e mm B

* Bang 7. La cac thdng s6 Ct c6 thé tra theo nhiét do dé xac dinh Enthalpy cac thanh phan khéi thai. Yéu cau ndi
suy cho cac trvong hgp nhiét dé khong chan.
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Quy trinh xéc dinh tdn that do khdi thai trén cong cu excel

L @

Bang 8. Tinh toan tén thit nhiét do khéi thai

Mé ta

Ky higu Bon v Céng thirc tinh Khéngkh{ RO2 N2 H20
Thanh phiin khaéi thue v m3tc/kg nhigén lidu D3 tinh & trén (khéng khi 1 thanh phiin kk thira) 7.19 0.6685 253 1.13
Mhiét dd khoi phiin dudi t khai thai c Do duge 50.00 90.00 90.00 90.00
Ct céc thanh phiin (nhiét dung riéng x nhiét dg) (Ctjthanh phin k) “Cim’tc Tra bing 116.96 | 153.03 | 116.62 | 135.92
Enthalpy céc thanh phin khéi | khéi thanh phan | k)/kg nhién liéu 1=V(Ct) 841.1795| 102.2977| 295.1533| 153.924
Enthalpy khéi tdng | khéi thaysc klikg nhién liéu | khéi thyte = | khéing khi +1 RO2 +1 N2 + | H20 1392.554
Nhigt d khéing khi duvao thkl °C Bo dudc 30
Ct khéng khi dduvao Ctkhéng khilanh |k °C/m’tc Tra bing 38.99
B4 tinh & trén (khang khi la téng khéng khi bao gbm khing
Téing luong khéng khi dauvao Vikk thye m3tc/kg nhign gy khi Iy thuyt va khéng khi thifa) 10.39
Enthalpy khéng khi dauvao Ikk thuc kJ/kg nhién ligu 1=V (Ct) 405.1281
Ténthatdo khi thil Q2 Kkifkg nhién Ugu @2 = (xnst = Vi (08) 3 (100 — q4) 987.4264
_ @2 (Ukhei=Vik(cthki1(100-g4)
Tén thiit do khoi thi a2 » B2=oF= o 3351.753

* Bang 8 tinh toan ton that nhiét do khdi thai.
va noi suy cdc gia tri (Ct) cha cac thanh phan

L éu cau tra thong tin
héi thai tir bang 7)
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Xac dinh cac ton that khac

c C,(,C

a,, a,, a
than lot

4=

Tén thdt nhiét do chay khéng hoan toan vé héa hoc q3

O i ~
q3 = 12600.C0% %
t

C

x

Tén thit nhiét do chdy khong hoan toan vé mdt co hoc q,(%)

326(11

N +a,
100—C,

100-C,

G ]A
1

"100-C,

la ty I& phan trdm cacbon trong xi, tro bay va than lot, %

B Geom ®

la ty 1& d6 tro cha nhién liéu phan phéi theo dwéng xi, dwdng tro bay va
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Lo,

Xac dinh cac ton that khac

Xi, a, Tro bay, a, Than lot, 3,
0,75-0,85 0,20-0,10 0,05
BT o075-085 0,20-0,10 0,05
0,65-0,75 0,30-0,20 0,05
BT 050-060 0,50 — 0,40 -
| Phunthan]

0,10-0,20 0,90-0,80 =

Phuong thirc dé6t

CHU THICH:

- Khi lya chon trong bang can ddp vmg diéu kién a,+ a, + a,= 1

- D6ivéi noi hoi dot dau va dot khi thi g, = 0.

o Tén thit nhigt do téa nhigt ra moi truong xung quanh qs

* gs¢0 thé duoc xdc dinh bang viéc do nhiét Ao bé mat va tinh toan nhu da duoc trinh bay, trong bai giang chinh. Hodc co
thé tra do thi trong truong hop phu tai dinh mirc. Khi phu tai hoat dong bé hon cong sudt dinh mirc, q5 tang lén va dwoc
xac dinh theo cong thirc : D

q§‘=q53 %

e Trong do D = Phu tai dinh mirc
e .Dx = Phy tai hoat dong

Phan_4_131

£ Giobat @
86 dan 6ng .g_ " Gatemay _ .Q\J 1
b 20

Vi dge

Lo hol cing suat nhit 100 gy kealh, cd 3 fuamg lo 1
i dan Bng nuedi thi th thit ahiét L dwoe xde dinh nbu sau:
Khl e6ing sudt nhlgt 1 100 gy kealh: L=0,
80 - Khi cang sudt nhigs la 50 tigu kealh;  L=0,68%, ||

&

Higu chinh the 6 dan bng N

Tén thét nhigt ra mai invng xung quanh dure xac =
dnih theo 8 th| 4y khl 4 chénh ni st 66 olra
ardmg K val mdl rrong xung auanh 1 28°C, vin
e khng KT trén mit twdng 11 30,5 mimin.

0 11 I A
e T LG o b oz 3 ¢ 5
075 08108803410 Hé s0dal vol dan ong nude

Ton thét nhat do tda nhigt ra mél truémg xung quanh (tinh theo nhigt tr cao), %

7881 2 n 0 50 0 150 200 300 400 500 1000 1500 2000 5000
Cong suAt nhigt (trléu keali)

1 [ R R TE:  ® wa W W w m o

Sén lugng hol, T/h (650,000 keal)

Do thi xac dinh ton thit nhiét ra méi tru'(‘mg xung quanh

,
5000
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S lemy
Xac dinh cac ton that khac
L
e Ton thdt nhiét do xi mang ra ngoai lo hoi q,
Iv
a A'ct . - .
q — X XX Nhiétd6, | Nhiétdung | Nhiétdd, | Nhiétdung | Nhiétdd,  Nhiét dung
6 le oc riéng, kJikg °C oc riéng, klkg°C|  °C riéng, kJikg °C
% 4 100 0,805 800 0,957 1500 1,117
200 0,844 900 0,970 1600 1,117
, 300 0,876 1000 0,983 1700 1,214
* Trong do: E il i
400 0.900 1100 0.995 1800 1,214
+ a,laty 1¢ do tro cua nhién liéu phan phdi theo | s00 0,915 1200 1,002 1900 1,254
duong xi 600 0,933 1300 1,004 2000 1,254
700 0,954 1400 1113 |

* ¢ lanhi¢t d9 cua xi thai ra khoi 10, °C

* ¢, la nhi¢t dung riéng cta xi dugc xac dinh theo
Bang dudi day, kl/kg °C

Phan_4_133

Quy trinh xac dinh cac tdn that trén cong cu excel = &m @

Tén that nhiét do chay khéng hét vé héa hoc q3

Dién giai Kyhigu | Donvi Giatri
Ham lugng CO do dugc COppm |ppm 300
Ham lugng CO do dugic Co% % 0.03]
Thé tich khéi khé by thuyét Vipsisns |m3tc/kg 3.20
Nhiét tri nhign lidu Qv ki/kg 12150
T6n that nhiét do chay khang hétvé hoa hoc g3 a3 % 0.1]

Tén that nhiét do chéay khéng hét vé co hoc g4

Dién giai Kyhigu | Bonvi Giatri

Ti 1& tro bay trong téng lu'gng tro ab % 10
Tilé xi day tha ra ngoal ax % 85|
Tilé troxi lot ghi al % 5
Ham luging carbon chay khéng hét trong tro bay Cb % l5|
Ham lugng carbon chdy khéng hét trong xi day Cx % lBl
Ham lugng carbon chay khéng hét trong thanh phin lof Cl % 40
Ham lugng tro trong nhién ligu Alv % 0.15

Tén that nhiét do chay khéng hoan toan vé matcdhoc |Q4 kiikg 711.13
Nhigttri ctia nhién ligu [ kifkg 12150.00
Tén that nhiét do chav khdng hoan toan vé matcohoc lad % 5,853]
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Quy trinh xac dinh cac ton that trén cong cu excel L
Tén thit do téa nhiét ra mai trudng 5
Dién giai Kyhiéu | Bonvi Giatri
Cang sudt 1 hali & phu tai dinh mifc D Tan hoith 10
Céng sudt dang hoat déng clia o Dix Tén hai/h 5
Tin thit do toa nhiét ra méi truéing & phy tai dinh mire |q5 % 0.5
Tadn that do téa nhiét ra méi truong & phu tai hoat dong |g5 % 1
Tén thit do téa nhiét ra méi trudng q5 (tinh theo do nhiét dé cac bé mat)
Théng sb Kyhiéu [Ponvi | Mat trirge | Mat sau | Mat trdi| Mat phai
Nhiét 4o méi tnrong ta °c 30 30 30 30
Nhiét do vo lo tv °c 520 520 52.0 520
Dién tich A m’ 19 19 18 18
Hé s6 truyén nhiét H W/m® 219.1 2191 2191 219.1
Lwong nhiét cdc bé mit Q w 4,073 4,073 3,948 3.948
Tong luwgng nhiét be mat lo Qtotal kW 16
Iwgmg nhién liéu tiéu thy B kg/h 667
Nhiét tri thap ciia nhién liéu Q" Ki/kg 12,150
Tong luwong nhiét cap 1o Qc kW 2,251
Tén thit nhiét do toa nhiét ra méi triromg
% 0.71
xung quanh q5 q5
Phan_4_135
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Quy trinh xac dinh cac ton that trén cong cu excel e,
Hiéu sudt 16 hai theo cin bing thudn
Tén thét do xi thai ra ngoai Dién gidi Kyhigu | Ponvi Giatri
Ap sudt hot san xudtra P bar 10
Diéngiai Ky RiuR| R Do i) IR Glats Sén lugng hot sin xuat ra D Tan/h 10
Ti 1€ xi thai ax % 85| |Lugngnhién lidu tiéu hao B Tan/h 2.5
Ham lugng tro trong nhién li¢u Alv % 0.15 | [Mhigttri thap nhign ligu Q" kdfkg 12150'
Nhiét do xi thai tx oC 600| |Nhigtdd nude dauvao tn oC 80|
Nhiétdung riéng i thai Cx kl/kgoC 0.933 [Enthalpy nuc dau vao hn kifkg 334.88)
Tén that nhiétdo xi thai Q6 Kilkg 071 Enthalpy hot san xudt ra (tra bang) hh kl/kg hot 27??,5'
- W Lurgng nhiét hitu ich sinh ra Q1 Kih 24426200|
Nhiét trj cha nhién liéu Q" ki/kg 12150 Nhiét Ligng d5u vao Qv Wih 30375000|
Tén that nhiét do xi thai g6 % 0.01 | |Hiéu sudtls hoi theo ciin bing thujn n % 80.4|
Hiéu sudt b hoi theo phuang phap can bing nghich (gian tiép
Dién giai Kyhigu | Bonvj Giatri
Tén that nhiét do khéi thai q2 % 8.1
Tan that nhiét do chay khang hétvé héa hoc q3 % 0.1
Tén that nhiét do chay khang hét vé cdhoc qd % 5.853
Tén thit do toa nhiét ra méi truéng q5 % 1
Tén thit do xi thai g6 % 0.01
Hiéu suat Lo hoii theo phuong phap can bang nghich |n % 84.91
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Xac dinh hiéu suit bang tinh nhanh 8w 8
theo tiéu chuan
Ton that nhiét theo khéi thai g2:

L — b ( q, j
=(m+na 1-
4 =( )( 100 J 100
Trong do:

tk - nhiét d6 khéi thai, oC
tkkl - nhiét d6 khéng khi cap vao 16, oC

o - hé s6 khéng khi thira "
m, n - hé s6 tinh toan (tra bang) 21-0,
q, - ton that do chay khéng hoan toan vé co hoc, %

I Thannduva | __

Loai nhién liéu NL sinh khéi | Than bitum | Than antraxit DAu, khi dét

L

7

m 06 04 03 05

| n 3.8 36 35 3,45

Lvuy: - Ton that nhiét trong TCVN tinh theo nhiét trj thap
- Ham lugng O, tinh theo khoi kho.

Phan_4_137

Xac dinh hiéu suat bang tinh nhanh LE N
theo tiéu chuan

Ton that do chay khéng hoan toan vé héa hoc g3:
* Xac dinh theo ham lugng CO trong khoi thai.
* Tris6 g, duoc xac dinh theo bang sau:

bai lvgng bon vi Gia tri
co % CO0<0,05 0,05<C0<0,1 c0>0,1
(ppm) (CO <£500) (500 < CO <£1000) (CO >1000)
s % 0,2 0,5 1

* Theo QCVN 19:2009/BTNMT dai véi khéi thai, ham luvgng CO trong khai thai khong duworc
vuot qua 1000 mg/Nm3 = 800 ppm.

Khi khoi thai dat quy chudn méi trwdng thi ton that do chdy khdng hoan toan vé héa
hoc g5 <0,5%.
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7 . LIV rS > 4 o 2:".::.,-
Xac dinh hiéu suat bang tinh nhanh
C A 2
theo tieéu chuan
T6n that do chdy khéng hoan toan vé co hoc q,:
326| a, C +a, G, +a, G A
100-C, " "100-C, '100-C,
4= - 100
o
C, C,, C;- ty & phan tram cacbon trong xi, tro bay va than lot, %
a, a,, a; -tylétro phan phditheo duong xi, dudng tro bay va than lot
Chung loai
Xi, a, Tro bay, a, Than lot, g
0,75 -0,85 0,20-0,10 0,05
0,75 - 0,85 0,20-0,10 0,05
0,65-0,75 0,30-0,20 0,05
0,50-0,60 0,50-0,40 -
0,10-0,20 0,90 -0,80 -
Phan_4_139
7 . LAY FS > 4 e &e‘.::. B
Xac dinh hiéu suat bang tinh nhanh

theo tiéu chuan

T6én that do chay khéng hoan toan vé co hoc q, (tiép)

 PBGi véi ndi hoi ghi xich va ghi dén cap (ghi bac thang), ty |1& tro phan phéi ch( yéu trong xi = ¢6
thé bd qua tro bay.

 D&i vdi ndi hoi tang soi, ty 1é tro phan phéi theo dudng xi va tro bay gan nhu twong duwong =
can phan tich thém mau tro bay.

« DE& don gidn hoa, cé thé tinh nhu sau:

e PGivéilo dét ghi:

Iv
g = 3204"C o,
(100-C,)-0"
e PGivéi lo tang soi:
1 .Alv
o= A S G g
"~ (100-C, 100-C,
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Xac dinh hiéu suat bang tinh nhanh 8w
theo tiéu chuan

Tén that do téa nhiét ra mdi trwdng g5

Tdn that do tda nhiét ra
moi trwong xung quanh| % 29 2,4 1,7 1,5 1,3 1,1 0,8

ds,dm
« Trwdng hop phu tai trong van hanh thuc té ctia ndi hoi thdp hon 75% cong suét
dinh mwc:
s =4s.qm D;dm

73

Dyn 14 cong suét dinh mirc clia ndi hoi, th
D, la phu tai van hanh thyc té cta ndi hoi, t/h

Phan_4_141

8 Gam ®

Xac dinh hiéu suit bang tinh nhanh
theo tiéu chuan

T8n that do téa nhiét ra mdi trwdng g5 (tra db thi)

qS ' % I s ez o ~ ~, 2 1a
k DO thj xac dinh ton that qua vo 16 theo
3.2 LUAN san lwgng D
28 AN 1 - D6i v&i ndi hoi c6 bé mat dét phan
B ) dudi;
24 NG 2 - D&i véi ndi hoi khéng c6 bé mat dot
20 N phan dudi)
) N ~
1.5 o i~
1,2 N
0.8 —~ .
0.4 i
0

2 4 6 8 10 14 20 40 60 80 100 300 500 700 O, th
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Xac dinh hiéu suit bang tinh nhanh
theo tiéu chuan

T8n that do téa nhiét ra mdi trwdng g5 (tra db thi)

.

Glabal @
Gyl

jg :11: obng = I trlgu keali, o6 3 twong Io | |
£ SeplEE T =
.E ? ::: Z:gsué' whi:: \:sn;nai kealih: L:D.\;‘E%. |
Lz;’ R.I]
S &
g Hlgu chinh thee sé dan ng|| | = =
30 SN
= I I
sl L JUIINEEEINIEEEN - T
075 051082094710 Hasé dél val dan dng nwéc - ' Céng sudt nhigt (tréu kealh)
! ‘ rere é‘én Iu'];ng‘liﬂ\s.J Th (650‘.“800 k'_‘.al)mD ” - o o
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Xac dinh hiéu suat bang tinh nhanh S im 8
theo tiéu chuan
Ton that nhiét d6 theo xi thai ra khdi 16 g
Iv . Nhiét dung " Nhiét dung
aA'ct Nhigt d6, °C Nhiét d, °C
o = = 18890, °C | iang, kurkg oc| NMI¥t A0 °C | g, kilkg °C
v
Trong dé: o, 100 0,805 800 0,957
[P ETN A > N . n A A N 2 2 4 7
a, laty [& d0 tro cua nhién liéu phan phoi theo duong xi 00 9,54 . terg
- N6i hoi dét trén ghi: a,=1(gan dung) 300 0,876 1000 0,983
- No6i hoi tang soi: a,=0,5 (gan dang) 400 0,900 1100 0,995
t, 1a nhiét d6 cla xi thai ra khdi 16, °C 500 0,915 1200 1,002
- Nbi hoi dét trén ghi: t, = 600°C 600 0,933 1300 1,004
- N6i hoi tang soi: t,=800°C 700 0,954 1400 1,113

- Hodc do thuc té€ nhiét do xi thai trwdc khi lam ngudi)
¢, la nhiét dung riéng cla xi (Bang 5.3-TCVN 8630:2018), ki/kg °C
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Phan 5: T6i wu héa hé théng hoi nwéc — Phan phdi
¢ RO ri hoi nwérc
e Ton that do truyén nhiét qua vat liéu cach nhiét

Phan_5_1

e
Q + Global
" Gatewa:

[rra—— ¥
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gia nhit
@ trinh

Hé théng hoi
nuwdc tong quat

B ham nudc|

Khéing khi ning

| —|
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& Giova EE@'

Ro ri hoi nuwéc
¢ Quan diém cla ngudi van hanh — “Ro ri hoi nuwdc |a mot yéu t6 thiét yéu trong
hé théng cla tdi, néu tdi khdng nghe hodc nhin thdy ching, tdi khéng thé biét
liéu hé théng hoi nwdc cda minh c6 dang hoat dong hay khéng!”
¢ Quan diém t6i wu hé thdng hoi: RO ri hoi nwdc 1a ton that!

Phan_5_3

& giova e
B et e

Ro ri hoi nwéc

* RO ri hoi nwéc xay ra & khdp moi noi nhung phé bién
nhat |a nhitng noi nhu:
e Mat bich va khép néi dém
Phu kién 6ng
e Van-thanva dém kin
Bay hoi
Van an toan
Sy cd duwdng 6ng, V.v.

¢ Udctinh t6n that hoi nuwdc theo “mirc d6 16n” c6 thé
cung cap dd théng tin dé xac dinh xem viéc slra chita c
phai duwgc thuc hién ngay lap tirc hay khéng, trong thoi
gian ngirng hoat dong trong twong lai hay truc tuyén

e Sy cé dudng 6ng (rd ri hoi nudc) thudng gay ra “van dé
an toan” can duogc chid y ngay lap tic
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RO ri hoi nwédrc

* Phuwong phap xdc dinh dnh hwédng kinh té cta ro
ri hoi nudc
*  S&rdung m6 hinh dya trén MEASUR
e Duwa trén thuc nghiém va quan sat — chiéu cao chum tia

* Do vatinh todn dya trén phuong trinh luvu lwgng téi han —
phuong trinh Napier

* Do hién trwong bang dng pitot

e Ky thuat siéu am, dung cu va giao thirc (tiéu chuin) cla
nha san xuat cu thé dua trén

*  Cac phuong phap can bang hé théng hodc thiét bi khac

* RO ri nudc ngung cé thé duoc do bang phuong
phap dong hé bdm gid va thung chira

Phan_5_5
8 dem @
5000 -
4500 /
4000 —2mm ~
—4 mm /
<~ 3500 8 mm
K=
S 3000 1omm / 2 . s
[=)]
) —12mm ~ RO ri hoi nwérc
2500 -
3 4’,/”””’ —4”———
£ 000 —
X I
o /
9 1500 | /
1000
L
e— ]
500 //ﬁ
0 | E=— —
0 5 10 15 20 25 30 35 40 45 50

Pressure (bars)
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RO ri hoi nwdrc

*  Phuwong trinh lwu lvgng téi han clia Napier

Mgteam = 0,695 X Aorifice X Psteam

* Phuong trinh nay c6 gia tri cho
+  Didu kién cla lwu lugng téi han: Ap suét khéi thai < 0,51 x P, .
e Hésdoxd=0,6
« A la dién tich cla 16 tiét lvu (hodc ro ri) tinh bang mm?2
. 13 4p suat hoi tinh bang bar (tuyét d6i)

orifice

Psteam

Chi phi ro ri hoi nuwéc cé thé dugc xac dinh bang cach nhan ty 18 ro ri vdi chi phi
don vi hoi nwéc

Phan_5_7

e

e T

Vi du vé hé thong hoi

Phat hién ro ri hoi nwéc & 16 c6 duwong kinh ~4 mm trén 8ng gdp 2 bar. Udc tinh
chi phi ro ri hoi nuwdec.

* Phuwong trinh lwu lwgng téi han clia Napier
Mgteam = 0,695 X Aorifice X Psteam
Msteam = 0,695 X 12,56 X 3 = 26,2 kg/h

* Chi phi don vi hoi nuwdc: $93,72 trén 1.000 kg
Chi phird 1 = Mgreqm X Ksteam

26,2 X 93,72 X 8.760
1.000

Chiphirori= ~ $21.500/yr
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Modification Name [Steam Leak
[ Adjust General Operations
[ Adjust Unit Costs
[ Adjust Boiler Gperations A 12 v i
: P Panhgiarori
1 Adjust Condensate Handling ho,i nu,é,c trén
] Adjust Heat Loss Percentages M EASU R
Adjust Steam Demand/Usage
O Adjust High Pressure Steam Usage
O Adjust Medium Pressure Steam Usage
B Adjust Low Pressure Steam Usage
Baseline Meodifications
Steam Usage Steam Usage
70 tihr 69.9738 [thr] —
Phan_5_9
< Gisbal i
B fm @
RESULTS SANKEY HELP
Baseline Steam Leak
Percent Savings (%) _
Fuel Usage (GJiyr) 4,416,084 44152276
Fuel Cost ($iyr) $110,402,099 $110,380.690
Electricity Purchased (KWhiyr) 43,800,000 43,800,000 ” es n ?
Electricity Cost (5) 4,380,000 4,380,000 Da n h g Iarori
\Water Usage (m@/yr) 640,361.2 6402327 . ’ ~
Water Cost (ST 122 638 422,554 hoi nwéc trén
Power Generated (kW) 1,948.2 1,948.2
Process Use (GJiyr) 3207 3206 M EAS U R
Stack Loss (GJiyr) 91T 1.7
Vent Losses (GJd/iyr)
Unrecycled Condensate Losses
45 45
(Gdiyr)
Turbine Losses (GJ/yr) 0.2 0.2
Other Losses (GJiyr) 351 351
Annual Emissions (tonne CO;) 222,084.86 2220418
i 1 E i wings (tonne
' — 43.07
COz) :
Annual Cost ($) 115,204,737 115,183,243
Annual Savings ($) = 21,494 ==
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Nhirng diém chinh / Muc cin hanh déng

1. RO ri hoi nwdc xay ra & tat cd cdc nha mdy va chuong trinh quan ly ro ri hoi cai
tién lién tuc nén duoc thuc hién trong cdc nha may céng nghiép

2. Udc tinh t8n that hoi nudc theo “muirc dd 16n” cd thé cung cap du thong tin dé
xac dinh xem viéc slra chira cé phai dwgc thye hién ngay lap tic hay khong,
trong thoi gian ngirng hoat ddng trong twong lai hay truc tuyén

Phan_5_11
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e T

Bdo 6n hé théng hoi nwéc

 Tai sao can bao én cho hé théng hoi nudc?
* Antoan con ngudi — nhiét do cao
*  Gidm thiéu tén that ndng luvong
e Bao vé khéi diéu kién méi trudng xung quanh
e Bao toan tinh toan ven cla hé théng

e Cac khu vuc dién hinh cé co héi cai thién kha ndng bdo én
«  Ong gop phan phdi
*  Doc theo duwong di ngudi kiém tra
* Van
*  Pudng 6ng nwdc ngung hoi vé
e Thiét bj tiéu thu cudi
e B&chra, binh chira, v.v.
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185°F

£=0.95 r

Bao 6n hé théng hoi nwéc

* CO mbét sé ly do khién 1ép bado 6n bi hu hdng hodc mat
va do d4, cé co hdi tiét kiem nang lugng trong khu vic
cach nhiét
e Mat |dp bdo 6n do hoat dong bao tri

e L&p bdo 6n bj thiéu / hu hong do lam dung

* Lép bado 6n bi hu héng do tai nan

* Sy hao mon théng thudng cla I&p bdo 6n do diéu kién méi
trwdng xung quanh

* Van va céc bd phan khac khéng dugc bao 6n

Phan_5_13

Bao 6n hé théng hoi nwéc

e MO0t s6 dung cu, phan mém va dir liéu co ban can thiét
dé dinh lwong tac dong kinh té cda bao 6n
e Camera do nhiét d6 hong ngoai
e Sung do nhiét d6 hdng ngoai
*  Thuwdc day
*  Phan mém danh gia bao én 3E Plus
* Thong tin van hanh

— 56 gio mbi nam

e Diéu kién moi tredng xung quanh
—  Nhiétdo
- Gi6

Phan_5_14
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Cong cu tinh Io’p cach nhiét — 3EPlus

 Hiép hoi cac nha san xuat vat liéu cach nhiét Bac My (NAIMA) d3 phat trién
3EPlus - xac dinh dd day cach nhiét t6i wu cho nhiéu loai vat liéu cach nhiét

* Két qua dau ra cda phan mém bao gém:
e T6n that truyén nhiét bé mit
* Nhiét d6 bé mat cach nhiét
e Hoan vén gian don cla mot dy an cach nhiét

Phan_5_15
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Aneuimnon : Phian mém danh gia cach nhiét

been easier,

 Chuong trinh mién phi cé san tir
NAIMA

* Energy (Nang lugng)
+  T6n that nhiét
e Tac dbng cla chi phi

* Environment (M6i truong)

* Economic Insulation Thickness
(Tinh kinh té& cda d6 day cua lép
cach nhiét)

*  Phan tich chi phi vong doi

Phan_5_16 http://www.insulationinstitute.org
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Im CACULATIONS MATERIALS TEAMS | PROFILE ~

Jmproving Energy, Environment
& U &Economics.

ng 3E Plus® software. Calculate the appropriate insulation

.;rliéines:t—mrytm —f:é:anyﬂiﬁnﬂon quickly and easily. 3 E PI us Co’ sg n TR UC
ib o , TUYEN

https://www.3eplus.org

Make the Easy Choice SN G S e oo

Phan_5_17

& G @8
m—— Y e,

Phién ban trwc tuyén 3EPlus

Insulatian Details o~ Hesults @B mromran R oL S

i - Hoaizoness

Imsulation Layers

caktaiiar =

Mest Losa Per Yeas

e - 25 i - 5 3

Phan_5_18 https://www.3eplus.org
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e T

Vi du vé hé thdng hoi nuwédc -
Thiéu I&p cach nhiét

¢ MO0t phan dai 10 m cta 8ng gop
hoi 10 bar dwoc quan sat la khong
cach nhiét
*  Dbuong kinh danh nghia 25,4 cm
e Nhiét d6 hoi nwdc la ~ 362°C

e Udc tinh anh hudng kinh té cla
cach nhiét

Ngudn: US DOE Steam BestPractices Program

& gioba @8
o Cateway BEM | 5

File Edit Units Help

BN ENERGY ENVIRONMENT ECONOMICS OPTIONS
v

INSULATION THICKNESS
Surface Temperatures
Condensation Control
Personnel Protection

COST OF ENERGY
Bare and Insulated Surfaces

- reeula

tioh Thickness -

Item Description System Application:

System Units

]1 0 bar header from HP-LF Turbine IPIDB - Horizontal

Calculation Type:

| |asTMCEEs

E

' Heat Loss Per Hour

Process Temp: Ambient Temp: NP5 Pipe Size:
362 =l 20 T 250 '1
Wind Speed,

1.0 mls

- Insulation Layers

Add ] Delete ]

e Panh giéﬁlc’rp

cach nhiét

# [Type Harme ‘ S
| Base Metal  Steel l]
T |nzulation ! Calcium Silicate BLK+PIPE, Type |, CH33-07 :zl Fix 7B
] Jacket Material (1.1 Aluminum, oxidized, in service __V—]

Phan_5_20
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e+ Gteway
ENERGY ENVIRONMENT ECON_OMICS OPTI_ONS
- Heat Loss Per Hour Repart -
Itemn Descriptior:: 10 bar header from HP-LP Turbine  Sustem Units: ASTH C585
Geometry Descriptior: Steel Pipe - Horizontal
Bare Surface Emittance: 0.8 Nominal Fipe Size:: 250 mm , o 7 ,
Process Temp: 362.0°C  Ave Ambient Temp: 20.0°C Ave Wind Speed: 1.0 mfs 'Da n h gla Io’p
Relative Humidity: NAA Dew Paint: N/A
Condensation Contol Thickness: NZ& 4 1A

DOuter Jacket Material Aluminum, oxidized, in service Outer Surface Emittance: 0.1 ca c h n h Iet

Insulation Layer 1: Calcium Silicate BLK+PIPE, Type |, Thickness: 76.0 mm

INSULATION THICKNESS
Surface Temperatures

Condensation Control
Personnel Protection

COST OF EHERGY I
Bare and Insulated Surfaces
Wariable Insulation | Surface Temp Heat Losz Efficiency
Thickness [T} [/#m) kdl
Bare 360.0 5443.00]
Laper 1 7.2 34770 3589

Phan_5_21

® dmogm @

e T

Danh gia 1&p cach nhiét (Phién ban trwc tuyén 3EPlus)

tnsulation Details - - Results B meroRran & oA S

oozt T ASTMC S48 g - Test: Default @

Imsslation Laysrs

¥ a0 Manerials

- —_ 11

Isulation Frevie @
a

]

Mot Loss Far Mo

Phan_5_22



Danh gia lo’p cach nhiét

Qsavea = (8.190 — 346) x 10 = 78,5 kW

Fuel d—785k]><36005><8760 hr X
uelsaved = 78, S . N . wam < 0.80
. GJ $ $
Savings = 3.094 —— X 25,0 — = 77.350 —
nam GJ nam

B Gnom ®
G
nam

Phan_5_23

Nhu ciu vé hoi nwéc twong duong

-3

e T

g

Téng ngudn cung cap nang lvong
nhiét bao gdbm phu tai trao d6i nhiét

Phu tai nhiét cta

trao d6i nhiét

Vit liéu
duoc gia
nhiét

va tai dwong 6ng khong bao én

T6n that do truyén nhiét tir
dudng 8ng khdng bao én

Phan_5_24



sl T

8 fuom @

Nhu ciu vé hoi nuéc twong duwong

Téng ngudn cung cap ndng lwgng nhiét s& giam
néu dudng 6ng dugc bao 6n - diéu nay sé lam
gidm nhu ciu hoi cla phu tai trao déi nhiét

Phu tai nhiét cta
trao d&i nhiét

Vat liéu
duoc gia
nhiét
Phan_5_25
B mom @
Ton that nang lwong duoc
nuwoc
High Pressure 93801
; * N&u tdc dong nang lugng
il i il dugc thuc hign “véi chi phi
Low Pressure s9am28 hoi nuwéc”:

OQsavea = (8.190 — 346) x 10 = 78,5 kW

Phan_5_26
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Ton that nang lwong
dwoc chuyén thanh tén
that hoi nwéc

Steam % | o0 a0l | 1000
Saturated vapor G T L . ~ Qsaved
voam =
Saturated liguid 84 | oooa] 7815 0ol 1000 S (hsteam — heondensate)
78,5
m =
steam ™ (3181 — 781,5)
k k
Metoqm = 0,0327Tg - 117,879
Phan_5_27

. wta .
B e ogm @

=T it g

Ton that nang lwong dwoc chuyén thanh ton that hoi nwéc

Usavings = Msteam X ksteam

e Né&u chi phi hoi nuéc duwoc tinh dén

Osavings = 117,8 %

$
Osavings = 11,06 X 8.760 = ~97.000%

 Viéc giam nhu cau hoi nudc cia MEASUR ciing cé thé dworc st dung

Phan_5_28



Danh gia I&p cach nhiét bang MEASUR

SELECT POTENTIAL ADJUSTMENT PROJECTS RESULTS SANKEY
Select potential adjustment projects to explore opportunities ta increase efficiency and the effectiveness of your syster i Insulation
[l ] e —
Fuel Usage (GJAT) 4,416,084 4,412,103.6
Modification Name [Insulation ] Fuel Cost ($fyr) $110.402,099 $110,302.591
Electricity Purchased (KWhiyr) 43,800,000 43,800,000
[T Adjust General Operations Electricity Cost () 4,380,000 4,380,000
- - Water Usage (m@yr) 640,361.2 6397653
[ Agjust Unit Costs Water Cost (8/y7) 122638 422 245
] Adjust Boiler Operations Bt oerctaied (i) 4245 2 1.9d62
Process Use (GJiyr) 3207 3204
O Adjust Condensate Hanaling Stack Loss (GJ/yr) 917 917

Vent Losses (GJiyr)
Unrecycled Condensate Losses

] Adjust Heat Loss Percentages

45 45
€ Adjust Steam Demand/Usage (Gl
Turbine Losses (GJiyr) 02 02
[ Adjust High Pressure Steam Usage Other Losses (GJiyr) 351 35
Annual Emissions (tonne CO;) '222,084.86 221,884.69
Adjust Medium Pressure Steam Usage ‘Annual Emissions Savings (tonne
= 20017
Baseline Modifications €0s) %) -
Annual Cost {: 115,204.73° 115.104,836
Steam Usage Steam Usage — #
Annual Savings ($) = 1
@ <

O Adjust Low Pressure Steam Usage

Phan_5_29
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File Edit Units Help

Cost and Thicknes: Data
Surface Number: 17

So e _ _
= : Panh gia lop
I— g ’ LY

s : cach nhiét

Phan_5_30



% 3E Plus v4.0

File Edt Units Help

4 1: \
CO2, NOX & CE REDUCTION
Emission Reduction Table

| ENERGY ENVIRONMENT | |

ECONOMICS

- oprions

- Pallutant Reduction
[tem Description
[Geametry Description:
Bare Surface Emitance:
Process Temp:

Fuel

Fuel Cost

Duter Jacket Material
Insulation Layer 1

10 bar header from HP-LP Turbine
Steel Pipe - Horizontal

08 Mominal Pipe Size; 250 mm

362.0°C  &ve Ambient Tempr 20.0°C  Ave Wind Speed 1.0 mfs
Natural Gas Heat Cantent: 4.0144E+07)/m"3

1$/m"3 Efficiency: 80% Hows/rear. 8760

Aluminum, oxidized. in service
Calcium Silicate BLK+PIPE, Type I,

System Units: ASTM C585

Outer Surface Emitance: 001
Thickness: 76.0 mm

denend T Audi

Browse...

Wariable Insulation coz2 NOx CE
Thickness [kg/mdyr) [ka/myr) (kg/mdyr)
Bare, 16830.000 3470 4547.000
Layer 1 EBE.618) 1377 187,089

’3’ < Gldbal

o+ G2TEWAY

banh gia lop
cach nhiét

m| @

Phan_5_31

Cac van dé cach nhiét phd bién

Mat 1&p cdch nhiét do hoat ddng bao tri

’3’ < gisbal

" CBTEWEY

m

* Mat cdch nhiét do lam dung
* Cach nhiét bi hu hdong

* Van va cac bo phan khac khong dwoc cach nhiét

Phan_5_32
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Pdanh gid cich nhiét cho hé thong khéng déng phat

* Hé théng hoi nuwdc chi cung cap nang lwong nhiét (khéng déng phét) chi phi hoi
nwdc vé co ban 1a chi phi nhién liéu chia cho hiéu suat 16 hoi

¢ 3E-Plus c6 thé duoc sir dung tryc ti€p dé tinh todn murc tiét kiém cach nhiét
cho céc hé théng khdng déng phat

Phan_5_33
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Nhirng diém chinh / Muc cadn hanh dong

1. C6 nhiéu nguyén nhan khién |&p cich nhiét bi hu hdng hoac thiéu

2. Nhitrng khu virc ndy dan dén tén that ndng lwgng dang ké va chuong trinh danh
gia (kiém todn) loai cach nhiét cai tién lién tuc can dugc thuc hién trong cdc nha
may cong nghiép

3. M6t s6 thiét bj co ban, mé hinh truyén nhiét va dir liéu x{r ly duoc yéu cau dé
dinh lwvgng tadc dong kinh té cla I&dp cach nhiét bi thi€u hodc hu héng

Phan_5_34
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Nhirng kinh nghiém thuwc hién tét nhat (Common BestPractices)
— Phan phaoi

* Stra chira ro ri hoi nudc

¢ Giam thiéu hoi thoat ra ngoai

»  PAam bao rang dudng 6ng, van, phu kién va binh chira clia hé théng hoi nuéc
dwoc cach nhiét tot

* C6 lap hoi nudc khéi cdc dwong éng khéng st dung
¢ Gidm thiéu dong chay qua tram gidm ap
* Gidm sut ap trong dng gop

* X3 nudc ngung tir cic dng gop hoi

Phan_5_35 Ngudn: US DOE BestPractices Steam System Sourcebook
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Phan 6.1: Toi wu héa hé thdng hoi nwéc — Nhu cau hoi nuwéc
(HO tiéu thu)

¢ Nhu cdu hoi nwéc (H6 tiéu thu)

e Cac dv an tiét kiém nhu cau hoi nwéc MEASUR

Phan_6_1

® G ®

e T

Pressure
Reducing Valve

Combustion r bt Ky
Gases

Forced Draft
Fan

Combustion Alr
Preheater

i

Economizer H-IT

Hé théng hoi
nuwdc tong quat

Shell and Tube

Heat Exchanger @

=

Boiler

Condensate
Recelver
Condensate Pump Tank

ama

Fuel Feed

Combustion Alr \

Deaerator

Phan_6_2 Ngudn: US DOE Steam BestPractices Program
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Nhu ciu hoi nwéc
* Nhu cau vé hoi nuwdc cé nhiéu hinh thirc khac nhau

¢ Gidm tiéu thu hoi nwdc thudng c6 thé mang lai co hdi gidm nang lvgng dang ké
nhat
*  Loai bd viéc st dung hoi nudc khéng phu hop
e Gidm thiéu viéc sir dung hoi nudc phiu hgp

* Tuy nhién, rat khé dé bao quat cac ho tiéu thu cu thé cho cac quy trinh cong
nghiép trong mot nhém chung.

» Do do, cac phuong phap chung s& duoc mo ta va cung cap cac cong cu dé nam bat va dinh lwong
nhu ciu tiét kiém hoi nuwdc

Phan_6_3

8 fmom @

e T

Mot s6 ho tiéu thu hoi phd bién

* Thap chung cat « Ong/ Vi phun hoi

e BOsay e Thép chung cat

* Dan bay hoi * M4y nén nhiét

e BO trao dbi nhiét e M4y lam lanh h3p thu

e NO&i chung cat e Mday tao d6 am

* Mady dinh hinh * Dan sdy/ téi nhiét khéng khi

Phan_6_4
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NGi ndu cé &p sudt | | May khir trung 5100
19125 (7%) (2%) Khc 2800 (1%)
N&i ndu 4p sut khi
quyén 17000 (6%)

B6 trao déi nhiét
dang tdm 2475 (1%)

BO trao d6i nhiét cao
b& mit 2000 (1%)

Dan bay hoi 119000 Biéu d‘é\) phén ph6i hdi

(46%)
r ~n o N *
cho cac ho tiéu thu
B6 trao d6i nhiét ng
18ng 8ng 7500 (3%)

May dénh vay 17000

(6%)

B6 trao d&i nhiét

dung dich kiém 6800 Méy ép 61200 (24%)
(3%)
* Thyc phadm & D6 uéng — Nuwéc ép & rau qua
Phan_6_5
Lo hoi s 1 L6 hoi 562 Lo hoi s63
Than Dau nhién liéu néng (HFO) Khi thién nhién

v

Nhu cau hoi HP

bién ludi

¥

-
Nhu cau dung dién
tai nha may

Hé thong hoi

Nuéc bé sung
Nudc ngung qud trinh
Tua-bin ngung

Xa ra kénh nudrc thai

+ Luu lugng ké

Phan_6_6
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Cap hoi thap 4p 2
bar cho &ng gép

Vi du vé nhu cdu hoi nuéc
(Say khong khi)

Luu lugng hoi:
2.000 m3/phut

* M6t qua trinh doi hdi khong
khi phai dwoc lam néng dén
Nuéc ngung bado hoa 2 80°C
bar di vao bay hoi

e Khong khi bén ngoai hién
dang dugc cung cap cho 1o x{r
ly

Phan_6_7 Ngudn: US DOE Steam BestPractices Program

e

e T

Cap hoi thap 4p 2
bar cho &ng g6 , N Sn . ,
e Vi du vé nhu ciu hoi nwéc
(Say khong khi)

Luu lugng hoi:
2.000 m3/phut

Qair = maircp_air(Tout - Tin)air
1
NG ngung bio hoa 2 Qair = 2.000 x 1,188 x 1,006 x (80 — 20) X %
bar di vao by hoi Q.ir = 2.391 kW

Phan_6_8 Ngudn: US DOE Steam BestPractices Program
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Cap hoi thap 4p 2

bar cho &ng gép , A A . P
Vi du vé nhu cau hoi nwéc

(Say khong khi)

Luu lugng hoi:
2.000 m3/phut

Qair = maircp_air(Tout - Tin)air
1
Qair = 2.000 x 1,188 x 1,006 x (80 — 40) X %

Nudengungbdohoa2 o - _ 4 594 |y

bar di vao bay hoi

Phan_6_9 Ngudn: US DOE Steam BestPractices Program

e

e T

Vi du vé nhu cau hoi nwéc (Sdy khong khi)

* Luogng nang lwong tiét kiém = 2.391 — 1.594 = 796 kW

Lwong nang lwong tiét kiém

m =
steamsaved (hsteam - hcondensate)
796
Mgteamsaved = m X 3.600

Mgteamsaved = 1.094 %
e Luwong hoi tiét kiém = 1.094 x 8.760 = 9.582 tan/nam
* Don gid san xuat hoi nudc: 93,72 $/tan hoi
* Chi phi tiét kiem hang nam = 898.000 $
* Phan tich twong ty nay cé thé duoc thuc hién bang cach st dung Phan tiét
kiém nhu cau hoi nudc trong MEASURE

Phan_6_10
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Modification Name |Steam Demand

[ Adjust General Operations

[J Adjust Unit Costs

[ Adjust Boiler Operations

Panh gia
MEASUR - Tiét
kiém nhu cau
hoi nuéc

1l Adjust Condensate Handling

O Adjust Heat Loss Percentages

Adjust Steam Demand/Usage

[ Adjust High Pressure Steam Usage
O Adjust Medium Pressure Steam Usage

B Adjust Low Pressure Steam Usage

Percent Savings (%)

— 1.0%

Baseline Modifications
Steam Usage Steam Usage
70 tihr 68.906 [ thr ]
Phan_6_11
< Glaal i
_gﬁ '.G&«wy ! Q@
RESULTS SANKEY HELP
St D

V4 o 7
Fuel Usage (GJiyr) 4,416.084 438032653
Fuel Cost (S/yr) $110,402,099 $109,508,157 Da n h g Ia ;
Electricity Purchased (KWhiyr) 43,800,000 43,800,000 S
Electricity Cost (5) 4,380,000 4,380,000 M EAS U R = TI et
Water Usage (me/yr) 6403612 634.9946 «n AN
Water Gost Giy9) ize08 415056 kiém nhu cau
Power Generated (kW) 19482 19482 °. .,
Process Use (GJiyr) 320.7 3178 h Ol NWYo'C
Stack Loss (Giyr) 917 91
Vent Losses (GJiyr)
Unrecycled Condensate Losses = T
(GJiyry )
Turbine Losses (GJiyr) 02 02
Cither Losses (GJiyr) 351 348
Annual Emissions (tonne CO,) 222,084.86 220,286.61
o 1 Emissi Savings ( N
i o 1,798.25
Annual Cost ($) 115,204,737 114,307,254
Annual Savings ($) = B887.483

Phan_6_12
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Nhirng diém chinh / Muc cin hanh déng

1. C6 mot s6 hd tiéu thu hoi nwdc trong cdc nha may cong nghiép

2. Thuc hién can bang lugng hoi nwdc cla ho tiéu thu trong mdt nha may cong
nghiép va xac dinh nhirng ho tiéu thu I&n nhat trong nha may

3. Giam lwong hoi nwéc clda ho tiéu thu bang cach
*  NAang cao dé hiéu qua cla qud trinh
»  Chuyén nhu cau hoi sang ngudn nhiét thai hodc hoi cd ap suat thap hon cd san trong nha may

Phan_6_13
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Céc thuc hanh tét nhat phd bién — Ho tiéu thu

* Giam murc st dung hoi nwdc trong mét quy trinh
* Nang cao do hiéu qua clia qua trinh
e Chuyén nhu cau hoi nwdc sang ngudn nhiét thai

* Giam ap suat hoi can thiét cho quy trinh, ddc biét |a trong cdc hé théng déng
phat

* NAang hoi 4p suat thap (hodc nhiét thai) dé cung cap cho nhu ciu cta quy trinh

 Tich hop quy trinh dan dén t6i wu hda ndng lwong tdng thé clia nha may

Phan_6_14 Ngudn: US DOE BestPractices Steam System Sourcebook
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By manh hoat 89ng TKNL trang cdc DN odng nghilp Idn théng qua hé théing gudn If NL
v 4 uu hia i théng va thyc hanh TKIL trong cé: DNV tai Vit am (IEEP)

W ok

+ Global
«Gateway

Funded by
e Eurepesn Union

3

T8 CHUC PHAT TRIEN

CONG NGHIEP LIEN HOP QUGG

Phan 6.2: Toi wu hé théng hoi — Thu héi nwéc ngung

o Cac loai by hoi

e Phan mém quan ly bay hoi

Danh gia & Tac dong kinh té trén MEASUR
Danh gia hé thong thu héi nwéc ngung
Binh chira nwéc ngung flash
L6 thong hoi binh ngwng tu
Panh gid & Tac dong kinh té trén MEASUR

Phan_6_15

Combustion

Pressure
Reducing Valve

Gases

Combustion Alr
Preheater

Economizer H-I-H-m

Fuel

Isolation Valve
Forced Drait

Combustion Alr ; :
I

Shell and Tube
Heat Exchanger
)

]

Process Heater

P\

Procass Heater

Condensate
Recelver

Condensate Pump Tank

‘E’ " glabal
*« Gateway

e T

Hé théng hoi
nuwédc chung

Phan_6_16

Ngudn: US DOE Steam BestPractices Program
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Bay hoi

Bay hoi 1a thiét bi c6 nhiém vu tach nwdc ngung ra khoi hoi dé quay vé hé théng va

dam bao cho qua trinh trao d&i nhiét van tiép dién trong thiét bj trao ddi nhiét

mot cach lién tuc.

Bay hoi dap rng mot sé chirc ndng van hanh quan trong cho hé théng hoi nuwdc

e Trong qua trinh khé&i déng, ching cho phép khéng khi va mét lwgng Ién nwdc ngwng thodt ra ngoai

* Trong qua trinh van hanh binh thwdng, ching cho phép nuwdc ngung dugc thu gom di vao hé théng
thu hdi nwdc ngung, déng thoi giam thiéu (hodc loai bd) that thoét hoi nudc

C6 nhiéu loai b3y hoi khac nhau va do d6, can phai hiéu rd chirc ndng va nguyén
tac hoat dong

Tat ca cac nha mdy can c6 phan mém quan ly bay hoi hiéu qua
Su ¢8 bay hoi s& dan dén that thoat ndng lwgng trong hau hét cac trudong hop,

nhuwng chic chdn ching sé dan dén céc van dé vé van hanh hé théng, cac van dé
vé an toan va do tin cdy trong moi truvong hop

Phan_6_17
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Cac loai bay hoi

Bay hoi nhiét tinh + Bay hoi nhiét dong
«  Ong xép* *  Pia*
*  Ludngkim*

) * By hoi dong tién
Bay hoi co hoc «  Tam tiét luu
* Phao . 6ng Venturi
e Phao va Pon bay
e Gau nguoc*
* Gauhd

. Phao vi Nhigt tinh* * Thwong dwoc sty dung nhat

Phan_6_18
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B3y ho'i nhiét tinh

e Phan &ng v&i nhitng thay ddi nhiét do

+ Ong xép hodc dai ludng kim déng van bang hoi
nuwdc & nhiét do cao

* Khi nwdc ngung tu (thwong duoc qua lanh)
tich tu — &ng x&p co lai va m& van dé nudc
nguwng tu thoat ra ngoai

Phan_6_19 Ngudn: US DOE Steam BestPractices Program

e
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Bay hoi nhiét tinh

* M0 ra cho nuédc ngung qua lanh

e Tuy thudc vao dé qud lanh né cé thé xa nwéc
nguwng hoac nwdc ngung va hoi flash

e Cho phép thu héi ndng lvong tlr nwdc ngung

* Kha nang loai bo khong khi rd rét

Phan_6_20 Ngudn: US DOE Steam BestPractices Program
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B3y ho'i co hoc

* M0d& racho nudc ngung bdo hoa va/hoac qua
lanh

* S&xa nudc ngung va hoi flash

* Kha nang loai bé khong khi va kh&i déng dang
ké

* Van hanh kiéu diéu bién

B3y phao va 6n nhiét (F&T)

Phan_6_21 Ngudn: US DOE Steam BestPractices Program
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Bay ho'i co’ hoc

* Mé racho nudc ngung bio hoa va/hodc qua
lanh

* S8 xa nudc ngung va hoi flash

* Kha nang loai bo khong khi va khai dong han
ché

»  Ung dung v&i hoi nwdc qud nhiét can duoc
danh gia

* Hoat dong khong lién tuc

Bay x6 ngwoc (Phao md)

Phan_6_22 Ngudn: US DOE Steam BestPractices Program
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B3y hoi nhiét dong

e Hoat ddng dua trén sy khac biét vé déng nang
(van téc) gilta nudc ngwng va hoi nudc dé van
hanh van

* M0 ra cho nudc ngung bio hoa

* S& xa nudc ngung va hoi flash

* Hoat dong khong lién tuc

e C6 thé duoc trang bi bd phan 6n nhiét dé cai
thién kha nang loai bd khéng khi

Biy dia

Phan_6_23 Ngudn: US DOE Steam BestPractices Program
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B3y hoi dong tién

e Khéng cé bd phan chuyén déng

* Hoat dong lién tuc

»  Ung dung ph6 bién cho tai 6n dinh

* Kha nang loai bé khéng khi han ché do gidi
han vé 16 thoat khi

* N6 duoc thiét ké dé loai bd mét lvong nudc
ngung xac dinh

* Né&u khéng c6 nuwdc ngung thi sé cé moét lwong
nhd hoi nuwdce ro ri lién tuc

Phan_6_24 Ngudn: US DOE Steam BestPractices Program
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289°F $FLIR

Bay hoi tai hién

16 trwong
€=0.95

Phan_6_25
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Bay hoi tai hién trwong

8FLIR| 359°F SFLIR| 288°F S FLIR
£=0.95 -

Phan_6_26
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Cac sw ¢ bay hoi

* D3 cb rat nhidu nghién clru trong nganh va mat trong nhirng “quy tac kinh nghiém” duoc
chap nhan vé mat théng ké cho rang hang nam cé khoang 10% sy ¢ bay hoi.

e Diéu nay phu thudc vao mot s8 yéu td va cling co thé theo tirng nganh

e Cacsu co chinh nhu:
= Khong dong duoc
= Khoéng m& duoc
*  Bjrori mot phan hodc dédng mot phan

e Viéc m& va dong khéng thanh cdng s& gay ra tadc dong I&n nhat dén hé théng
= Nhitng sy c¢6 nay dé dang nhan ra
= Nhi*ng su ¢é nay phai dwgc wu tién hang dau

Phan_6_27
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Kiém tra b3y hoi theo hiéu suat

*  C6 mot sd phwong phdp dé diéu tra hiéu suat bay hoi
= Tryc giac
= Am hoc
= Nhiét

e Trong hau hét cac trwdng hop, s dung duy nhat mét phuwong phap cé thé
khong thuyét phuc — nén dp dung nhitng phuwong phap sau:
= K&t hop cac phuwong phap
= Can c6 thém thdng tin vé quy trinh hodc hé théng

* Cong nghé gidm sét trong bay (thoi gian thuc) tién tién nhat hién cé d6i véi mot
s6 bay hoi

Phan_6_28
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Kiém tra bay hoi theo trwc quan

Gidi han vé kha nang &rng dung
= Hau hét cic hé théng ngung tu déu déng
= Tinh an toan va thyc tién han ché viéc sir dung phuong phép nay

Can phai ndm r& quy trinh van hanh va tinh &ng dung cla tirng bay hoi
=  Gian doan
= Lién tuc

Mot s6 bay cd thé thu hoi nudc ngung thdng qua hé thong thu héi nuéc ngung
theo tang — 16 théng hoi cla thiét bi thu hdi nwdc ngung trd thanh diém kiém
tra tric quan

Phan_6_29
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Kiém tra b3y hoi bing 4m thanh

Nhiéu dung cu cé san
= Cdivan vit

. 6ng nghe

= Thiét bj siéuam

Can phai ndm chic quy trinh van hanh va tinh &ng dung cla tirng bay hoi
Cam bién siéu am la thiét thuc nhat

Mot s6 nha san xuat c6 cac cong cu ghi nhan am thanh clia dong hoi di qua bay
va st dung théng tin dé dé phat hién 16i.

Phan_6_30
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Kiém tra bay hoi bang nhiét

« Nhiéu dung cu cé san
= Thanh nhiét do
= Sung do nhiét dé héng ngoai
= Camera do nhiét dé hdng ngoai

 Can phai ndm chic quy trinh van hanh va tinh &ng dung cla tirng bay hoi

e Dt liéu c6 thé khéng thuyét phuc
= Ny’é!c ngwng va hoi nwdc s& giam nhiét do khi di qua 16 - nén rat khé dé xac dinh liéu
bay co6 bi hong khéng khi ma!

Phan_6_31

e T

e

Kiém tra bay hoi theo thoi gian thuc té
(SMART)

« Thi nghiém lién tuc bay hoi

* S dung két hop cac phuong phap
= Nhiét
* Amhoc

s (6 thé dwoc str dung trén cac bay hoi quan
trong

* Cho phép thdng bdo trén DCS, nén tang web,
dién thoai, v.v.

» (6 san thong qua mot s6 nén tang truyén
thong

Phan_6_32
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Khao sat bay hoi — Kiém tra thu hoi
nuwd’c ngung

Jq——l_ t *  Nudc ngung cé duoc thu hoi khéng?
—= g e C6 phai nudc ngung duoc thu hdi vao
ndi hoi cé nang lugng nhiét thuc té 16n
nhat?
D *  Hé théng thu hdi nudc ngung c6 gay
ap lwc nguwoc qua muc [én bay khéng?

* Hoiflash cé ap dung duwgc khong?
o Thiét k& hé thdng thu hdi nudc ngwng
dé dat hiéu qua cao nhat

Phan_6_33 Nguén: US DOE Steam BestPractices Program
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Lap dat bay hoi

»  M0i by phai dwoc [3p dat dung cach
* Phai xem xét dén khi khéng ngwng va khdi dong

* Hé thdng thu gom nudc ngung phai dugc xem xét
* Can nhac vé 4p suat nguoc
* Can nh3c nang cao
= Xem xét dong hai pha

Phan_6_34
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Chwong trinh quan ly bay hoi hiéu qua

+  Duy tri co s& dit liéu bay hoi

+  Loai bay, s& model, kich thwdc, v.v.

+  Ungdung

e MAt nang lugng néu khéng mé duoc

e Su cd néu khéng dong duoc
e Lansu cd va stra chita cudi cung dugc ghi lai |a khi nao
e Uutién slra chita dua trén wdc tinh tén that va mdrc d6 quan trong cla hé théng hoi nuwdc
va hoat ddng san xuat
+  Giam sat hang ngay 16 thong hoi cla thiét bi gom
+  Kiém tra tat ca cac bay it nhat moi ndm mat [an
» Dao tao bao tri bay la can thiét

Phan_6_35

Chi phi hoii can bién

Ap suat cao 93,895/t
Ap suat trung binh 93,895/t
Ap suat thap 93,72/t
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Phan tich tiét kiém bay hoi

* Ti€n hanh kiém toan bay hoi

* S dung kich thuwdc 16 va tinh
toan luu lwgng ro ri hoi

* S dung Danh gida MEASUR va
tiét kiém nhu cau & tirng cap dé

* Chi phi can bién cta hoi nudc
dugc tinh hop ly cho hé théng
doéng phat

Phan_6_36



Phan tich tiét kiém bay hoii

‘3’ + Global

e T

- Gateway S

Location | | Elevatio | | | vine |Pressur = . Trap | EstimatedSteam | Estimated Dallar

Number ~ | Location Description > | FLOORLEVEL ™ n_ ~ WManufact ~ |Moc 7 |orif ~ | si | e | semici v 2018 New C its. |~ | conditic ~ | Loss peryear/100 7| Loss peryear |
1397 WEST OF SOUTH DRY BAY, OVERHEAD 5TH FLOOR 16 | ARMINT |30-84 14| 30 DRIP P 51,500.00
1401 WEST OF SOUTH DRY BAY, OVERHEAD 5TH FLOOR 12 | ARMINT | 30-86 11/2'| 30 | PROCESS oK
1417 NW OF SOUTH DRY BAY, OVERHEAD 5TH FLOOR 18 | ARMINT | 1811 3| 30 DRIP ok
1421 NW OF SOUTH DRY BAY, OVERHEAD 5TH FLOOR 18 | ARMINT | 30-A3 3/a" | 30 | PROcEss vo
1437 ABOVE VP-766, OVERHEAD. 5TH FLOOR 110 | ARMINT | 800 3/4" | 30 | HEATER |HEATERISIN NORTH DRY BAY vo
1441 |ABOVE VP-766, OVERHEAD 5TH FLOOR @ ARMINT | 1811 3/a | 130 DRIP__|STRAHMAN STATION IS IN NORTH DRY BAY oK
1451 WEST SIDE OF E-306 5TH FLOOR 1 ARMINT | 2010 3/ | 130 DRIP vo

Phan_6_37
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Adjust Steam Demand/Usage
8 Adjust High Pressure Steam Usage
banh gia MEASUR — Phan
Baseline Modifications g

Steam Usage
20thr

Adjust Medium Pressure Steam Usage

Baseline

Steam Usage
404hr

B Adjust Low Pressure Steam Usage

Baseline
Steam Usage
70 thr

Steam Usage

I
=

Madifications
Steam Usage

Modifications
Steam Usage

I
=

tich bay hoii

m

+ Lam viéc vé cac bay hoi khong
mé& duoc va chuan bj danh
sach cac bay hoi bi hédng & moi
cap ap suat

Steam

=0.695x 4

x P

orifice steam

Phan_6_38
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Piém chinh/Muc hanh ddng

1. C6 nhiéu loai by hoi khdc nhau va do dé phai hiéu rd chirc ndng va nguyén tac hoat dong
clia chdng

2. L6i by hoichli yéu la ché d6 - m& / déng

3. Phai c6 mdt chwong trinh quan ly by hoi hiéu qua

4. Cé mot s6 cong cu thuwong mai cé san dé kiém tra bay hoi

5. Tién hanh danh gia bay hoi it nhat m&i ndm mot lan va stra chita / thay thé bay bj 16i

6. Cac nha san xuat bay hoi |a mot ngudn tham khao gia tri

Phan_6_39
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Thu héi nwéc ngwng

e Nudc ngwng dugc tao ra sau khi hoi da truyén toan bd nhiét ndng va ngung tu thanh
nudc

e Tuy nhién, nwdc ngung chira mét lwgng nhiét dang ké.
s Mbi don vi nwdc ngung dugc thu hoi tai st dung thi don vi nwde bd sung sé can it hon

e Thu héi nwdc ngung
*  Giam tiéu thu nang luvgng (hoi yéu cau) trong thiét bi khir khi
= Giam lwong nudc bé sung
= Giam héa chat x& ly nudc
= Giam kha ndng lam ngudi nudc
= (64 thé giam xa day

Phan_6_40
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Thu héi nwéc ngung

* Nuwdc ngung thuwong cé gia tri
= Nangluong
*  Gidm lugng nudc b6 sung
- Piéu nay thuong cai thién chat lwong nudce cap
- K&t qua la gidm hién tugng xa ddy 16 hoi
* Hba chéat

* Chi phi thu h6i nuwéc ngung thudng tap trung vao duwdng éng cla hé théng thu
hoi
* Thiét bj thu hoi
*  Pudng 6ng thu hoi

Phan_6_4a1
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Thu héi nwéc ngung

 Cac thiét bj thu hdi nwdc ngung phuc vu cac “khu ve” ¢ thé gidm chi phi dy
an

¢ Cac thiét bj thu hdi nwdc ngung va bé chira flash gitp gidm lugng hoi di vao
duong éng héi nuwdc ngung, gidm cac van dé gidi han dong chay

»  Nuwdc ngung bi 6 nhiém la mot van dé quan trong
L6 théng hoi cla thiét bi thu hoi la diu hiéu bay hoi bj sy c6

e Can phai kiém tra cac van dé lién quan d&n NPSH clia mdy bom

Phan_6_42 Nguon: US DOE Steam BestPractices Program
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Vi du vé thu héi nwéc ngung

l Hoi ap suat thap (2 bars)

L

v
v

Vat liéu néng

Nhiét d6 ngung tu do dugc 100°C.

Luu lwgng nudc ngung dugce do bang x6 va
dong hd bam gid (can bang khdi lwgng va
ning lwong cling 1a mét phwong phap phd
bién) Ia 50 lit/phut

Xa vao céng

Phan_6_43 Nguén: US DOE Steam BestPractices Program
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Vi du vé nudc ngwng héi vé
Hoi 4p suat cao

l Ong théng hoi
| | v&i moi truong

L bén ngoai

Vat liéu
néng

Condensate
Temperature
100°C
Nhiét d6 nwdc ngung vao 10 hoi la
70°C

Kiém soat
“| cdp do

Nhiét d6 nudc bé sung 1a 20°C Hbi nudc ngung dwoc boc cach nhiét

. A

Phan_6_44 Nguon: US DOE Steam BestPractices Program
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Vi du vé nudc ngwng héi vé
* Enthalpy cta nwdc ngwng: 293.1 kl/kg Tir bang hoi
e Enthalpy cGa nuwéc bd sung: 83.9 ki/kg

o Tylélwu lvgng nudc ngung: 50 I/s

kg
Meondensate = 50 X 977.8 X 081 -=

1
—_— X —_—=
1000 60
Qcondensate = Mcondensate X (hcondensate - hmakeup)

Qeondensate = 0.81 X (293.1 — 83.9) = 169.5 kW

1 1
Qsystem = Qcondensate X = 169.5 x 0.80 =212 kW oy en NN .
Mvoiler Bt Tiét kiém twr viéc thu hoi
Nang luwong tiét kiém = 212 x 3,600 x 1,000,000 x 8,760 ~ $167,000 1 réve nguwng

Phan_6_45 Nguén: US DOE Steam BestPractices Program
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Explore Opportunities Modify All Conditions
MNovice View Expert View

SELECT POTENTIAL ADJUSTMENT PROJECTS

Select potential adiUstment projects to expiore 0ppotuUnIties to increase efficiency and the effectiveness of your system.

Modification Name [C Return

[0 Adjust General Operations

Panh gid MEASUR - Tiét
[0 Adjust Boiler Operations kiém nwé’c ngung h‘6i v‘é

Adjust Condensate Handling

O Adjust High Pressure Condensate Recovery Rate
[0 Adjust Medium Pressure Condensate Recovery Rale
B Adjust Low Pressure Condensate Recovery Rate

Baseline Modifications
Condensate Recovery Rate Cendensate Recovery Rate

O Flash Condensate to Medium Pressure
U Fiash Condensate to Low Pressure

[0 Modify Condensate Return Temperature

Phan_6_46
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Pdanh gia MEASUR - Tiét kiém nuwdc ngwng héi vé

* Luuy rang MEASUR yéu cau dau vao nudc ngung hoi vé dudi dang phan tram
hoi dugc cung cip cho quy trinh & moi mirc

¢ S& can phai tinh todn th céng dé dat duoc gid tri mdi cda nwdc ngung hoéi vé

Nhu cdu hoi LP = 70 Tph

Nuwéc ngung hoéi vé hién tai = 50%

Nudc ngung hoi vé hién tai = 35 Tph

Nuwdc ngung bd sung = 0.81 kg/s = 2.92 Tph
Nuwdc ngung hoi vé mdi = 35 +2.92 = 37.92 Tph
Nuwdc ngung hoi vé méi=37.92/70=54.17%

Phan_6_47
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SELECT POTENTIAL ADJUSTMENT PROJECTS

Select potentral adjusiment projects to expiore opperiunilies to increase efficiency and the effectiveness of your system.

Modification Name

|Condensate Return

CJAdjust General Operations

[JAdjust Unit Costs

[ Adjust Boiler Qperations

Danh gia MEASUR - Tiét

B Adjust Condensate Handling kiém n Lré’c ngung h‘6i v‘é

O Adjust High Pressure Condensate Recovery Rate
O Adjust Medium Pressure Condensate Recovery Rate

B Adjust Low Pressure Condensate Recovery Rate

Baseline Modifications
Condensate Recovery Rate Condensate Recovery Rate
50% 5417

O Flash Condensate to Medium Pressure
U Flash Condensate to Low Pressure

[ Modify Condensate Return Temperature

Phan_6_48



Condensate Return

W 3548°C
2 bar

0 thr

bl 159.17 thr

16.44 Uhr ¥

0
(=)

151.21 t/hr

A
ICondensing
Turbine
¥

7.96 tinr

B dmm @

-

Q e—

Click-on and | ang Tor more
details.

20 vnr
44.2 GJinr

banh gia
MEASUR - Tiét
kiém nuwéc
ngwng hoi vé

)

HPto LP

Turbine
tr

Process |
Usage |

37.92 thr

> Process
Usage

70 tnr
180.5 GJ/nr

1.17 m*/min

142.74 tinr
70.04 tihr ‘;I:(;I
Phan_6_49
RESULTS SANKEY HELP

Baseline Condensate Return
Percent Savings (%) _
Fuel Usage (GJiyr) 4,416,084 44101012
Fuel Cost (3fyr) $110,402,099 $110,252,531
Electricily Purchased (KWhiyr) 43,800,000 43,300,000
Electricity Cost (%) 4,380,000 4,380,000
Water Usage (m*yr) 640,361.2 614.550.2 4 P4 _
Water Cost (3yT) 422638 405 676 Da n h gla M EASU R
Power Generated (kW) 1,9482 1,948.2 . 2 HFS 4
e 7 #07 Tiét kiém nuwérc

7 A e A

Stack Loss (GJiyn) a7 916
Skl e ngwng hoi vé
Unrecycled Condensale Losses

45 434
(Gdiyr)
Turbine Losses (GJiyr) 02 02
Other Losses (GJiyT) 351 359
Annual Emissions (tonne CO;) 222,084.86 221,783.99
Annual Emissions Savings ({

ual gs (tonne S

C0)
Annual Cost ($) 115,204,737 115,038,207
Annual Savings ($) — 166,531

Phan_6_50
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Vi du vé nudc ngwng héi vé
. T6i hé théng hoi
Hoi ap suat cao 4p sudt thip

|l| P

Tl bay hoi bé sung -
Kiém soat
1Cap do

T6i hé théng nudc ngung (cé thé khéng can bom)

Phan_6_51 Nguén: US DOE Steam BestPractices Program
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Modification Name ‘Condensale Flash Tanks

[ Adjust General Operations

[J Adjust Unit Costs

[ Adjust Boiler Operations

® Adjust Condensate Handling

[ Adjust High Pressure Condensate Recovery Rate Da’ n h gia’ M EAS U R -
D) Adjust Medium Pressure Condensate Recovery Rate B‘I n h fla S h n ulé!c ngu:ng

[ Adjust Low Pressure Condensate Recovery Rate

Flash Condensate to Medium Pressure

Baseline Modifications
Flash Condensate to Medium Pressure Flash Condensate to Medium Pressure
No | Yes v

Flash Condensate to Low Pressure

Baseline Modifications
Flash Condensate to Low Pressure Flash Condensate to Low Pressure
No [Ves v

Phan_6_52



| Condensate Flash Tanks ~| Q e— Q

147.91 vhr

Click-on and i and for more
details.

7 78 thhr
2aune
442 GJdihr

) Y

ondensing HF 1o LP

Turbine Turbine
te tr

9982 kW W

Process
Usage

; 40.06 thr
63.02 thr i

35.25 vhr

> Process

70.49thr  Usage
180.5 GJihr

fad 155.69 t/hr

v

16.48 thr

1.22 m*/min
T

*- Gateway

e

banh gia

‘a‘:“ + Global -

@

s e

MEASUR - Binh

flash nwéc
ngwng

139.21 vhr Make-Up
Phan_6_53
RESULTS SANKEY HELP
Baseline Condensate Flash Tanks
Percent Savings (%) =
— 2.0%
Fuel Usage (GJiyr) 4,416,084 43137043
Fuel Cosl (1) $110,402,099 $107,842,608 . .
Electricity Purchased (KWh/yr) 43,800,000 43,800,000 Da 1] h g | a M EAS U R —
Electricity Cost (5) 4,380,000 4,380,000 . ,
Water Usage (méyr) 6403612 5411714 h f I h
Water Cost (S/yr) 422 638 423173 B In as n U’O’C
Power Generaled (kW) 19482 19482
Process Use (GJAT) 3207 3207 n g wn g
Stack Loss (GJfyr) 917 896
Vent Losses (GJ/yr)
Unrecycled Condensate Losses
i 45 452
Turbine Losses (GJiyr) 0.2 0.2
Other Losses (GJiyr) 351 254
Annual Emissions (tonne CO,)  222,084.86 216,936.19
Annual Emissions Savings (tonne .
— 5,148.67
COz)
Annual Cost ($) 115,204,737 112,645,781
Annual Savings ($) — 2,558,956

Phan_6_54



Nhiét d6 nudc ngwng hdi vé nén > 100°C

Vent
0.0 t/h

0.0 t/h
Cond Tk Vent

= ._
8 idmm @

iy e

Panh gia MEASUR - Binh
flash nwdc ngwng
« Luuy - didu nay CHi c6 thé thuc
hién duoc khi nhiét do nudc
ngung hoéi vé > 100°C
* Luuy - diéu nay hién KHONG thé
thuc hién dugc trong MEASUR

do vén dé ve kj thuat nhung cé
thé dwgc mé hinh héa bang cong
cu tinh binh béc hoi (flash tank)

Phan_6_55

Danh gia MEASUR -Binh flash nwdc ngung
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@ FLASH TANK

Pragsure
Known Variable
Qualty Value
Mass Flow

Tank Pressure

|2 bar
|Oua|ity V\
D |
|55 |I.‘N‘

[

| oar

RESULTS HELP
Inet Steam Out Liquid Out

Pressure (bar) 2 0 0
Tempeature () wr 0 0
5p. Enthalpy (kd/kg) 5621 2,675.5 419
$p. Entropy (kJikg-K) 1673 7354 1307
Quality Liquid Gas Liquid
Mass Flow (ihr) ® 412 L
Energy Flow (GJ/hr) 365 1l 255

Phan_6_56
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Nhirng diém chinh / Muc can thuc hién — Thu héi nwéc ngwng

1. Nuwdc ngung hoi vé
e Giam nang lugng
e Gidm nudc b sung
e Gidm hoa chat dé xir ly nudc
Giam kha nang lam ngudi nuéc
*  Gidmxalo

2. Thu hdi nwdc ngung thudng bi bdé qua nhung nd cd thé tiét kiém nang lvong dang ké

3. Dinh lvgng lwgng nwdc ngwng dugc thu hoi trong nha may thdng qua can bang khdi
lwong don gian trén toan bd hé théng hoi

4. Xac dinh cdc khu vuc cé kha nang thu héi nudc ngung

Phan_6_57
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Thwc hanh thong thudng tét nhat— Thu hoi
* Thuyc hién chuong trinh quan Iy va bao tri bay hoi hiéu qua
* Thu hdi cang nhiéu cang t&t nwdc ngung cd san

¢ Thu hdi nwdc ngung & ning lugng nhiét cao nhat co thé

e Nuwdc ngung flash & dp suat cao dé tao ra hoi & dp suat thap

Phan_6_58 Nguon: US DOE BestPractices Steam System Sourcebook
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TUYEN BO MIEN TRU

Tai liéu nay dwoc bién soan trong khuén khé Du an “DPay manh
hoat déng tiét kiém nang lwong trong cac doanh nghiép céng
nghiép lon théng qua hé théng quan Iy nang luvong va téi wu héa
hé théng va thwec hanh tiét kiem nang Iwgng trong cac doanh
nghiép vira va nho tai Viét Nam” (Dw an IEEP) do Lién minh chau
Au (EU) tai tro, B6 Céng Thuong (Bé CT) quan ly va Té chirc Phat
trién cong nghiép Lién hop quéc (UNIDO) thuc hién. Néi dung tai
liéu hoan toan thudc trach nhiém cla Dw an va khéng nhat thiét
phan anh quan diém clia bat ky ca nhan hay té chirc nao.

Phan_6_59
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