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TUYEN BO MIEN TRU TRACH NHIEM

Tai liéu nay dugc thuc hién trong khuoén khé Dy an “Day manh
hoat dong tiét kiém nang lugng trong cac doanh nghiép cong nghiép
16n thong qua hé thong quéan ly nang lugng va t6i wu hoa hé thong
va thyc hanh tiét kiém nang lugng trong cdc doanh nghiép vira va
nho tai Viét Nam” (Dy 4n IEEP) do Lién minh chiu Au (EU) tai tro,
B6 Coéng Thuong quén ly va TG chic phat trién cong nghiép lién hop
quéc (UNIDO) thyc hién. Noi dung tai liéu thudc trach nhiém duy
nhat cua du 4n va khéng nhat thiét phan dnh quan diém cua bat ky
ca nhan hay t6 chiic nao.



‘ CAM NANG HUGNG DAN KY THUAT VE HE THONG HOI CONG NGHIEP
NHAM TOI UU HOA SU DUNG HIEU QUA NANG LUONG TRONG CAC NGANH CONG NGHIEP

LOI NOI PAU

ien nay, hoi nudc van 1a nguén cap nhiét chinh trong
Hsén xuat cdng nghiép. Trong thuc t&, hang nghin 16

hoi cdng nghiép vadi thiét k& va céng sudt khac nhau
dang dugc st dung trong ca nudc. Viéc ndng cao hiéu qua va
t0i uu héa hé thong hoi cé thé mang lai nhiéu loi ich vé kinh
t& va méi truong cho doanh nghiép va dat nudc. Tai liéu dugc
phat trién cho du an IEEP ”Dé’y manh hoat déng tiét kiém nang
luong trong cac doanh nghiép cdng nghiép 16n théng qua hé
théng quan Iy ndng lugng va t6i vu hda hé théng va thuc hanh
tiét kiém nang luong trong cac doanh nghiép vira va nho tai
Viét Nam”. Dy an IEEP Ia mét hop phan thudc chuong trinh
chuyén dich ndng Iugng bén viing Viét Nam - EU (SEPT) do
Lién minh chau Au (EV) tai tro, dugc thuc hién bai UNIDO va
Cuc D3 méi sang tao, Chuyén ddi xanh va Khuyén cong (BO
C6ng Thuong) trong thoi gian 5 nam (tr 2023 dén 2027).

Tai liéu C8m nang hudng dan ki thudt vé hé théng hoi
céng nghiép nham téi uu hod st dung hiéu qua ndng luong
trong cdc nganh céng nghiép cung cap nhiing kién thic va
kinh nghiém van hanh t8t nhat hé théng hoi cdng nghiép cho
nguoi doc 13 ngudi truc tiép van hanh, can bd ki thudt quan
ly hé thdng hoi. Tai liéu dugc cdu tric thanh 5 chuong va cac
phu luc kém theo.
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M3c du da rat c¢6 gang trong viéc bién soan song tai liéu
khd tranh khéi mot s6 thiéu st nhat dinh, chdng t6i rat mong
nhan dugc su gép V clia quy ddc gia dé cac ndi dung duoc ddy
dd va cdp nhat hon cho lan tai ban sau.

Ban Bién soan
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GI0I THIEU

Chuong nay sé trinh bay vé cac nhu cau strdung hoi nudc
va wu diém cla viéc st dung dé thay vai tro clia hoi nudc
trong cac hé thdng cong nghiép. Sau dé trinh bdy tong quét
vé phuong phap tiép can hé théng trong viéc t6i uu héa hé
théng hoi.

1.1. Hé thong hai va cac khu vuc cong nghiép chinh st
dung hoi

1.1.1. Cac linh vuc cong nghiép chinh st dung

Hoi nudc (goi tt 1a hoi) 13 san pham thu dugc khi dun
néng nudce t pha 18ng thanh pha hoi. Hoi dugc dung phd bién
trong céng nghiép cho cac muc dich céng nghé nhu dun nau,
chung cat cac dung dich, cd dac va say cac san pham... Mot sO
nhém ho tidu thu hoi chinh cé thé dugc ligt k& nhu sau:

15
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% HO tiéu thu co lon:
Héa dau

Loc dau

Thuyc pham va dé udng
Nhua

Caosu

Dét may

Duoc pham

Ché tao, I3p rap

% HO tiéu thu co vua:
Sudi 8am thuong mai cd
l6n

Nha may bia

Giat la cong nghiép

Ché tao kim loai

Hé théng chiller hap thu
Ion

% Ho tiéu thu nhé:
- Dién tar

- Phong son

_ Heé thong tao am
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1.1.2. Uu diém cua viéc si dung hoi

Nguobn gia nhiét hiéu qua véi nhiét do 6n dinh, c6
nang luong chuyé&n ddi trén mot don vi khéi luong
cao nhat (dusdi dang nhiét an héa hoi).

Hiéu qua vé chi phi @& phan phdi t6i noi st dung.

Khi st dung hoi bdo hoa, nhiét d6 va ap suat cda né
c6 quan hé nhiét déng luc véi nhau, do d6 nhiét do hé
thong c6 thé duoc kiém soat rat chinh xac bang cach
kiém so&t dp suat hoi dén hd tiéu thy cudi cling.

C6 thé kiém soat cong suat nhiét rat chinh xac.

Hoi c6 thé sir dung trong truyén va chuyén ddi ndng
lugng linh hoat do cé thé s dung dé gia nhiét cling
nhu phat dién.

C6 thé tng dung t5t & cd quy md I6n va quy md nho.

1.2. Tinh hinh st dung nang lugng trong hé thong hoi

Hién nay, hoi van 13 ngudn cap nhiét chinh trong cdng
nghiép do dé cé hang nghin 10 hoi c6ng nghiép dang dugc st
dung trong ca nudc. Tuy nhién, nhiéu |6 hoi va mang hoi hién
nay, ddc biét Ia cac 16 hoi thé hé cli van bj danh gid 1a c6 hiéu
suat st dyung nhién liéu thap, mdc dd ty ddng hda chua cao
nén chua hiéu qua vé mat kinh té&. Vé nhién liéu, hién nay cac
16 hoi cdng nghiép cha yéu st dung sinh khdi (biomass), than

17
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ndi dia, than nhap khau Iam nhién liéu. Chi rat it mot s6 10 hoi
dét dau, dét gas hién dang dugc st dung.

Mot s& doanh nghiép van chua 4p dung hiéu qua céc gidi
phap tiét kiém nang luong trong hé thdng 16 hoi va mang nhiét.
Cac 10 hoi khi dugc san xudt hau hét déu c6 hiéu suat nang
lugng khd cao, nhung trong qua trinh van hanh hiéu suat nang
lugng c6 thé bj suy gidm do cach thdc van hanh khong phu
hop. Diéu nay dan dén chi phi van hanh cao hon so véi cac don
vi khac cling st dung cdng nghé tuong tu nhung cé phuong
thirc quan Iy van hanh t8t hon... Viéc nang cao hiéu qua va toi
uu héa hé thong hoi c6 thé mang lai nhidu lgi ich cho doanh
nghiép va dat nudc:

- Pai véi doanh nghiép, tiét kiém nang luong 13 t6i uu
van hanh thiét bj s dung ndng luogng tiét kiém hiéu
qua, ting cuong khai thac thiét bj gio thap diém, bao
tri nang cao tudi tho thiét bj, 6n dinh san xuat, giam
that thodt trong toan bd hé théng san xuat, gidm
phat thai khi nha kinh.

- Do céc nguén tai nguyén héa thach (than, dau, khi,
cac san pham tr ddu mé,..) dang dan can kiét, viéc
st dung ndng lugng tiét kiém va hiéu qua 1a gidi phap
thiét thuc, gép phan quan trong ddm bdo an ninh
nang luong, gidm tinh trang néng 1én toan cau.

18
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- Viét Nam da tuyén bd dat phat thai rong bang 0 vao
nam 2050 tai HAi nghj COP 28. Trong co cau phat thai
khi nha kinh cda Viét Nam, finh vuc ndng lugng cd ty
trong phat thai 16n nhat, chiém 65% tong phat thai.

19
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CAC VAN BE CU BAN VE HOI
VA HE THONG HOI TRONG CONG NGHIEP

2.1. Co sa ly thuyét nhiét dong cua hoi

Hoi nudc vé ban chat 1a nuéc & dang hoi, hinh thanh
sau khi nudc 16ng dugc dun s6i & nhiét d§ cao. Qua trinh hda
hoi hay qué trinh séi thudng duoc dién ra trong cac dng hay
khéng gian md& nén qua trinh sdi dugc coi la ¢ ap suat khéng
d@di. Hinh 2.1 va 2.2 thé hién thi nghiém vé qua trinh hda hoi &
ap suat khong ddi va cac khai niém vé cac trang thai clia nudc
trong qua trinh héa hoi. Trong qua trinh héa hoi clia nudc,
cac trang thai cdia nudc gom: Nudc chua sdi 13 nude cd nhiét
dd thap hon nhiét dd séi tai ap suat van hanh, 1dng s6i [a thoi
diém 18ng bat dau soi, cd nhiét do bang nhiét dd séi nhung
chua héa hoi, hoi bdo hoa am 13 hdn hop cla 18ng sdi va hoi.
Hoi bdo hoa kho 13 hoi cé nhiét d6 bang nhiét do s6i nhung
khong c6 16ng. Hoi qua nhiét Ia hoi c6 nhiét do 16n hon nhiét
dd sbi & ap suat van hanh. Cac théng sé nhiét vat Iy cda hoi
dugc xac dinh bang s6 liéu dudi dang bang, dd thi Mollier hodc
cac phuong trinh trang thai hodc cac phan mém chuyén dung.
Trong Chuong 5 cUa tai liéu s& gidi thiéu cong cu MEASUR dé
xac dinh cac théng s6 nhiét vat ly cta hoi.
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Hinh 2.1. Minh hoa vé qua trinh héa hoi
0: long chua soi; a: 1ong si; b: hoi bdo hoa am;
c: bdo hoa kho; d: hoi qua nhiét;
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Léng chuwa soi

<V

Hinh 2.2. D6 thi trang thai cua hoi

2.2. Céac bo phan co ban cia hé thong hoi
2.2.1. Cac thanh phan co ban cua hé théng hoi

a) Khu vuc san xuat hoi
- Lo hoi
- Thiét bj phy tro cda I hoi
- Thiét bj x{ Iy nudc
- Binh khirkhi

—  Thiét bj luu tri va chuan bj nhién liéu
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b) Hé théng phan phéi hoi
- Puodng dng hoi
- Tram giam ap
c) Thiét bi st dung hoi
- Tuabin hoi nudc
- BO trao déi nhiét
- Voi phun hoi tryc tiép
- (6t chung cat phan doan
- Thiét bj bay hoi
d) Hé théng thu h6i nuée ngung
- Bay hoi
- Haé thdng thu hoi, binh chita nudc ngung
- Bom nudc ngung

Hinh 2.3-2.5 thé hién so dd hé thdng hoi cd 1 mic ap
suat, 2 muc ap suat va 3 muc ap suat thuong gap trong thuc
t& thudng gap.
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Nudc cdp
Nhién
Nhién ligu liéu
LS hot Bd trao dbi nhiét
Bdy hoi
Hé thd (r Iy
Binh ngung & thong xur Iy nuwéc
Bom ngung

Hinh 2.3. Hé thong 1 mirc ap suat

Nutdre cip
Nhién
ligu

Nhién Nhién
ligu ligu

May phat - t Hoicao 4p Méy phét—
Tua-bin déi 4p -[:] L Tua-bin déi ap

Hoi thap dp Binh chia
hei flash

Nurére bé sung

Hinh 2.4. Hé thong 2 mitc ap suat
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Nhién Nhién Mhién Nhién
Haoi cao dp

e g
ol I

1
\%l}ﬁ sung

Hinh 2.5. Hé thong 3 mirc ap suat

Nuwdre edp

2.2.2. Khu vuc san xuat hoi
% Lo hoi

Lo hoi 13 thiét bi st dung nhiét ndng (thuong la tir qua
trinh @6t nhién lidu) d& dun nudc thanh hoi c6 dp suat va
nhiét dd can thiét, phuc vy cho cac qud trinh c6ng nghé. Néu
xét theo géc do chuyén ddng clia nudc va khéi trong 10, 10
hoi duoc chia thanh 2 dang chinh: Lo hoi 6ng I(ra va [0 hoi 6ng
nudc. Dang 10 hoi t6 hop 6ng Itra - 8ng nudc cling dang dugc s
dung khd phd bign & Viét Nam (xem hinh 2.6). D& 16 hoi hoat
déng duoc va hiéu qua thudng kém theo cac thiét bj phu tro.
Cac thiét bj phuy tro nay thuong duogc 13p chung véi than 16 va
duoc goi chung I3 thiét bj 16 hoi.
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~ Quat: Tuy theo dang duodng di cGa khi c6 quat thdi
(quat gid), quat hdt (quat khoi)

- B0 say khéng khi

- B0 ham nudc

— Van luu luong nhién liéu va diéu khidn qua trinh chay

_  Thiét bi/hé thong kiém soét khong khi thira

- C3m bién nhiét dg, nong do...

_  Thiét bj thdi bui - dung hoi hodc khi nén

- Thiét bi x(r Iy khoi thai.

Pau cédp
haira

Khéng
khiva
nhién ——»
lidu

Budng dét Ong nudc
chamber tubes

(b)

(c)
Hinh 2.6. Cau triic cac dang lo hoi 6ng lira (a) va 6ng nudc (b)
va dang t6 hop dng ltra - 6ng nudc (c)
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Hinh 2.7. Hinh anh mét so thiét bi phu trg

< Thiét bj luu trix va chuan bj nhién liéu

Chd yé&u dung cho nhién liéu ran va 16ng gém kho bai,
binh bon chia.
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Hinh 2.8. Luu trir va xt ly nhién liéu
< Binh khtr khi

Chiic nang cda binh khir khi chd yéu 13 loai bd oxy va khi
carbonic hoa tan trong nudc cap cho 16 hoi (bao gom ca nudc
b sung va nudc ngung). Binh khir khi 6 thé dugc thiét k&
dang phun hoac kiéu dia (hinh 2.9), c6 thé k&t hop véi b gia
nhiét nudc cap va bé chta. Trén binh khir khi ludn c6 1 duong
xa khi 0, va CO, ra méi truong.
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L& théng hai
4
Nudc cép chua r\
dugic khir khi
—_—
I B —
Hdai cAp vao :"—/
v
Nuédc cédp da
khir khi divao
16 haoi

Hinh 2.9. Binh khtr khi

< Bom

Bom nudc cap, bom nudc ngung, bom nudc bd sung, cac
nhu cau phu tro khac.

< Thiét bi x{ Iy nuéc

Thiét bj x( Iy nudc thuc hién chic ndng x& Iy nudc cap
vao 10 hoi va nudc trong 16. Dai v6i nude ngoai 10, 2 phuong
phap x( Iy co hoc (binh loc) va x& ly d6 cing bang héa chat
hosc trao ddi ion cé thé dugc st dung. D6i véi nudc trong 10,
bom dinh lugng héa chat vao nudc 16 d& ngdn chin viéc déng
cau can.
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Wi '."'

EE gl &

| Hn.!:!
[ " |"'

1

Hinh 2.10. Thiét bj xir ly nude
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2.2.3. Hé théng phan phéi hoi
+ Dudng ong dan hoi

Hé théng phan
phdi hoi dugc su
dung d& van chuyén
hoi t6i noi tiéu thu
cubi cung. Hé théng
thuong gdm  cdc
dudng 6ng dugc boc
cach nhiét va cac hé
thdng gid treo, da.

< Tram giam ap

Pai voi hé théng
hoi c6 hd tiéu thu co
ap suat van hanh nhd
hon &p suat dau cap,
trén dudng 8ng sé I13p Hinh 2.11. Puong dng cap hoi
ddt cac tram gidam ap hay van giam 4p. Tram giam ap ding
dé kiém sodt luu lugng va dp suat hoi, can bang 4p suat
ong gép. Tram giam ap dugc van hanh dua trén mdt vong
tin hiéu phan hoi va luén phai c6 mdt duong ndi tat trong
truong hop khan cap va sta chifa.
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2.2.4. Hé tiéu thu hoi

H6 tiéu thy hoi gdm 3 nhém chinh: nhém hd st dung nhiét
(cac thiét bj trao déi nhiét), nhém chuyé&n d6i nhiét ndng sang
co nang (tuabin hoi) va nhém cac ho tiéu thy hoi cng nghé.

< B0 trao ddi nhiét

Trong thiét bi, hoi nuéc truyén nhiét nang cho chat tai
nhiét va ngung tu lai. Cac thiét bj trao déi nhiét cé nhiéu dang
khac nhau nhu dang 6ng v, dang tdm, 6ng |6ng dng, xoan c.

+ Tuabin hoi

Tuabin hoi 13 thiét bj chuyén ddi ndng lugng nhiét thanh
co ndng quay cla truc mady phat dién. Bén canh do, tuabin
hoi con duoc st dung dé dan dong thay cho ddng co dién, va
trong nhiéu trudng hop cho hiéu qua tiét kiém ndng luong rat
cao. Tuy nhién, cac ndi dung vé tuabin hoi s& khdng dugc dé
cap trong tai liéu nay.

% Cac ho tiéu thu hoi cong nghé

Hoi c6 thé dua tdi cac thiét bi s dung hoi nhdm phuc vu
cho céc quad trinh san xudt gdm thiét bj suc hoi gia nhiét thuc
pham, ndi nau...

2.2.5. Hé théng thu hoi

Hé théng thu hdi nuéc ngung gém cac bay/céc nudc
ngung, hé thdng bdn chra thu hdi, bom van chuyén nudc
ngung va duong 6ng van chuyén nudc ngung.
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< Bay hoi

B3y hoi hodc cdc ngung duogc 13p dit trén dudng 6ng cap
hoi va sau cac ho tiéu thu hoi. Chirc ndng cdia bay Ia tach riéng
A e ~ A ~ s 7 X . N s
phan nudc ngung dé dua vé bé chua, tranh lan hoi vao nudc
A A s A .2 ~ . v
vé bé chlra dé giam tén that nang lugng.

% Binh cha nuéc ngung

La mdt bé chia chung thuong dugc dat & mot do cao
nhat dinh dé dat duoc céc yéu ciu vé dau hit cla bom. C6 thé
k&t hop vadi binh kh{r khi, b gia nhiét nudc cap va binh chia.

Hinh 2.12. Binh chira nudc ngung
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Hé théng bom nudc ngung

Nudc ngung la nudc néng duoc hinh thanh khi hoi bao
hoa ngung tu va cung cdp nhiét hitu ich cho qua trinh dudi
dang nhiét an. Hé thong thu hdi nudc ngung 13 mot phan quan
trong trong cac hé théng 16 hoi cdng nghiép. Nudc ngung sau
khi ngung ty duoc bom tré vé tai st dung lam nudc cap cho
10 hoi.

2.3. Mot so quy dinh vé van hanh an toan hé thong hoi

Hé thong hoi gdm nhiing thiét bj c6 tiém an nguy co
gady tai nan lao dong nghiém trong. Do dd, bén canh viéc
van hanh hiéu qua thi phai van hanh an toan. Viéc quan ly,
str dung, kiém dinh, bdo dudng, sira chita 16 hoi v hé théng
hoi phai tuan thd cac quy dinh vé an toan lao d6ng dugc nha
nudc ban hanh.

2.3.1. Nhitng méi nguy hiém khi st dung 16 hoi

> Nguy co nd (nd vat ly): do k&t cau va vat liéu
ché& tao 16 hoi khéng dam bdo an toan; khéng cé ché
do kiém tra dinh ky d& phat hién tinh trang két cau
thiét bj khdng cd kha nang chiu ap Iuc.

> Nguy co bdng: do hoi néng bj ro ri qua cac van
khéa, van an toan, bé 8ng thly sang, than chdy ving
ban qua c(ra 10,... do va cham, tiép xuc véi cac bd phan
thiét bj c6 nhiét dd cao.
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> (Cac chat nguy hiém va cé hai: mdi trudng Iam viéc cé
nhiéu bui, néng, khéng théng thoang, tich tu hoi khi
doc (€O, €O,,..).
> Pién gidt: do cac thiét bj dién di kém 16 hoi khéng
duogc 13p dat ddm bdo an toan dung k{ thuat.
2.3.2. Quy tac an toan
Lo hoi 13 thiét bj c6 yéu cau nghiém ngat vé may, thiét b,
vat tu, chat c6 yéu cau nghiém ngdt vé ATVSLD va phai duoc
quan ly theo ding quy dinh ctia phap ludt theo:

> Lugt ATVSLD nam 2015.

> Nghj dinh s6 44/2016/ND-CP ngay 15/5/2016 cla
Chinh phd quy dinh chi tiét mot so diéu cda Ludt
ATVSLD vé hoat dong kiém dinh ky thuat an toan lao
déng, hudn luyén ATVSLD va quan trdc mdi trudng
lao dong.

> Thong tu s8 36/2019/TT-BLOTBXH ngdy 30/12/2019:
Ban hanh Danh muc cac loai may, thiét bij, vat tu, chat
c6 yéu cau nghiém ngdt vé ATVSLD.

> Thong tu s8 06/2020/TT-BLOTBXH ngay 20/8/2020:
Ban hanh Danh muc céng viéc cé yéu cau nghiém
ngat vé ATVSLD.

> QCVN 01:2008/BLDTBXH, Quy chuan ki thuat quéc
gia vé An toan lao déng ndi hoi va binh chiju ap Iyuc.
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Pé d3m b3o an toan khi st dung, van hanh 16 hoi, vé mit

k{ thuat an toan can dam bao nhiing diéu t6i thiéu sau:

36

Lo hoi phai duoc ché tao va I3p dat ddng tiéu chuan
ky thuat an toan, trudc khi dua vao st dung phai dugc
kiém dinh ki thuat an toan, ding ky st dung theo quy
dinh. Nguoi st dung lao dong clia doanh nghiép phai
giao trach nhiém quan ly thiét bj cho co quan quan Iy
thiét bj bang van ban. Khéng dugc phép dua vao van
hanh cac 10 hoi chua dugc ding kiém. Khong dua 10
hoi vao hoat déng khi cac thiét bj an toan khdng dam
bao, vi du: van an toan chua dugc can chinh va niém
chi ddng quy dinh; ap k& hoat ddng khdng chinh xac,
mat kinh bj v&, mat kim.

Chi nhiing ngudi tir 18 tudi trd 18n, 6 du suc khoe, d3
duoc huan luyén va sat hach dat yéu cau vé kién thuc
chuyén mén, quy trinh ky thuat an toan van hanh
thiét bj chiju ap lyc dugc cdp ching chi nghé va thé
huan luyén an toan lao ddng mai duoc giao van hanh
thiét bi. Nguoi st dung lao dong phai ra quyét dinh
giao trach nhiém bang van ban.

Lap tdc dinh chi s dung 10 hoi trong cac truong hop:
M6t 13, khi dp suat trong |0 hoi tdng qua muc cho phép
mac du cac yéu cau khac quy dinh trong quy trinh
van hanh thiét bj déu bao dam. Hai 13, khi cac co cau,
thiét bj an toan khéng dam bdo. Ba 13, khi phat hién
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thay cdc bd phan chiu dp luc chinh ca I6 hoi ¢ vét
nut, phong, gi mon dang k&, xi hoi, nudc & cdc méi ndi,
mdi han, cdc miéng dém bj xé.... Bon 13, khi ap k& hu
hdng va khdng c6 kha ndng xac dinh dp suat trong [0
hoi bang mdt dung cu nao khac. Cac truong hop khac
theo quy dinh trong quy trinh van hanh.

> TA&t ca db dung, dung cu phai dé gon gang vao noi quy
dinh. Khu vue xung quanh 10 hoi phai gon gang khéng
gay trd ngai cho c6ng nhan van hanh trong qua trinh
thao tac.

> Khi vé sinh slta chita 10 hoi phai cho 10 hoi ngudi
hdn, sau dé md hét clra thdng hoi mdi cho nguoi
vao lam viéc.

> Lo hoi d6t dau cac 6ng din phai kin khdng dé ro ri.
Néu cé dau roi vai phai lau sach ngay. Ong dan hoi,
dan nudc néng phai duoc cach nhiét.

> (Céc vat liéu dé& chay nd phai dé xa I6 hoi it nhat 10m.

> (Cam han, sra chifa 16 hoi va cac bd phan chiu ap luc
cGa thiét bj khi con ap suat.
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PHUONG PHAP TIEP CAN
HE THONG HOI

3.1. Tong quan vé phuong phap tiép can toan hé
thong hoi

Phuong phap tiép can hé thdng Ia gidi phdp dé van hanh
va bdo tri hé thdng thiét bj nha may hiéu qua vé mat chi phi,
xem xét dén toan bd hé théng, khdng chi riéng timg thiét bi.
Phai phan tich ca phia cung va cau clia hé théng va tac dong
qua lai gita chiing dé& xem xét co hdi tiét kiém nang luong va
chi phi tot hon dang k& so véi phan tich timg thiét bj riéng 1é.

Pai véi hé théng hoi, 18y vi du nhu viéc xt ly nude cap cd
thé 1am ting manh chi phi hda chat x IV nuéc nhung lai 1am
gidm chi phi van hanh cda ca hé théng. Viéc tang hé s khéng
khi thira c6 thé 13m t3ng ton that khéi thai nhung lai lam giam
ton that chdy khong hoan toan. Cac vi du trén cho thay viéc
danh gia hé thong hoi can phai dugc ti€p can trén quan diém
hé théng.
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3.1.1. Cac budc thuc hién phuong phap tiép can hé thong

3.1.2.

Thiét 18p cac diéu kién hién tai cla hé théng, cac
théng s6 van hanh va muc st dung ndng luong cla
hé théng.

Khdo sat cach thic toan bd hé théng hién dang
hoat dong.

Xdc dinh cac khu vuc tiém nang cé thé cai thién hoat
déng cOa hé théng.

Phan tich tac déng cda nhiing cai tién tiém nang doi
v6i hé thdng nha may.

Thuec hién céc cai tién hé théng dap tng cac tiéu chi
tai chinh va van hanh cia nha may.

Theo ddi hiéu suat tong thé ctia hé thang.

Toi uu hoa hé thong hoi nudc (SS0)

Nguyén tac téi uu héa hé théng

Can tuan theo phuong phap tiép can hé thdng;

Can tap trung vao cich quan Iy nang luong cla hé
théng;

Nhu cau hoi nudc cong nghiép thay déi theo thoi gian
va cach van hanh cda hé théng hoi nudc can duogc toi
uu hoa lién tuc;
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- Phai tuan theo cac “thyc hanh tdt nhat” trong qua
trinh thiét k&, cung tng, van hanh va bao tri;

_  Hiéu biét vé cac nguyén tic co ban, cdng cu va tai
nguyén san cé 1a chia khéa cho viéc t6i uu héa hé
théng hoi.

Nguyén t3c khi phan tich hé théng hoi nudc
+ Phan tich hé thdng & trang thai 6n dinh:
- B6 qua cac yéu t6 phuy thudc vao thoi gian;

~ Khdng xem xét cac yéu t6 nhu thay doi tai cla hod
tiéu thy;

- B0 qua cdc diéu kién khdi dong, dung 10 hoi,...
% S dung diéu kién van hanh trung binh.

< Tinh thoi vy, ty & san xudt cd thé dugc x{ Iy bang
phuong phap Phan loai di liéu théng ké (bin analysis).

% Phan tich miic do anh hudng (impact) dugc thuc hién
trén cac hé théng.

Céc céng cu d€ danh gid hé théng hoi

< D& danh gia dung hé thdng hoi nudc phai hidu rd tinh
chat vat Iy cla ting qua trinh, timg khau trong hé théng hoi
vé mat nhiét dong, truyén nhiét va luu déng.

% Do luong cac théng s6 nhu nhiét dd, ap suat, luu luong.
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« S0 dung cac bd cong cu san co:

- (bng cy danh gid hé théng hoi - Steam System
Scoping Tool (SSST);

- Cong cy US DOE MEASUR cuia BG Nang lugng Hoa Ky;

- Phan mém danh gid bdo 6n - Insulation evaluation
software — 3€ Plus.

3.2. Sir dung Cong cu déanh gia hé thong hoi (Steam
System Scoping Tool) (SSST) dé xac dinh dinh tinh cac
co hdi van hanh t6i uu

Trudc khi vao phan tich chi tiét vé hé théng hoi, diéu can
thiét Ia phai hiéu duogc hé thdng hoi mot cach so lugc. Budc
tiép theo 13 xac dinh cic vung tiém n3dng d& xem xét va sau
dé mai la thuc hién cac budc danh gia dinh lugng nang lugng
cGa hé thdng va cac tac déng vé kinh té.

Hoat ddng danh gid ¢ thé duoc thuc hign bing mot sd
phuong phap nhu: Dua ra céc cdu hdi tryc tiép cho ngudi stt
dung, goi dién phdng van, yéu cau ngudi cia nha may tra [0
cau hdi vao m3u. Mgt trong nhiing cdng cu duoc st dung dé
ra soat toan bd hé théng la Céng cy danh gid hé théng hoi -
Steam System Scoping Tool (SSST) ctia B6 Nang lugng Hoa Ky.

3.2.1. Khai quat vé cong cu SSST
SSST Ia mdt bang cau héi dua trén phan mém duoc thiét

k& d& nang cao nhan thic vé cac inh vuc quan Iy hé thang hoi.
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SSST chia hé thdng hoi thanh cac khu vuc tap trung dién hinh.
SSST cung cap cho nguoi duing diém s6 biéu thi muc do quan
Iy va déng vai trd hudng dan vé thdng tin hitu ich. Céng cu
dung dé xac dinh céc finh vuc co hdi cai tién tiém nang. SSST
khong dung dé dinh luong cac co hi tiét kiém ndng luong.
3.2.2. Doi tuong nguai ding SSST

% Nha mdy san xudat céng nghiép:

- Gidm d6c nha may;

- Quan ly nha may;

- KV suvan hanh nha may.

% Cac don vi tu van t6i uu hda hé théng hoi.
3.2.3. So lugc vé SSST

% Phién ban SSST:

_ SSST I3 mdt phan mém duogc phat trién dua trén nén
MS-Excel

% Cd khoang 26 cau hdi dinh tinh. Cac cau hoi nay dugc
chia thanh cac phan sau:

— Cau hinh hé théng;

- Thyc hién van hanh hé théng t8ng thé;

- Thuc hién van hanh [0 hoi;

—  Thyc hién phan phéi, hd tiéu thu cudi, thu hoi.

42



CAM NANG HUGNG DAN KY THUAT VE HE THONG HOI CONG NGHIEP

NHAM TOI UU HOA SU DUNG HIEU QUA NANG LUONG TRONG CAC NGANH CONG NGHIEP

Sau khi hoan thanh céc cdu héi trong SSST, trang K&t
qua s& cung cap cho nguoi st dung diém mang tinh chat dinh
hudng dé nguoi van hanh xac dinh co hdi van hanh t6i uu hda
hé théng.

Cac budc strdung SSST:

M& file SSST;

Xac dinh cac dit liéu dau vao can thiét;

L&y di liéu dau vao;

Tuy chon dién phan dit liéu co ban cla hé théng hoi
(bang 2 - File SSST);

Tra 10i cac phan cda SSST & ting bang tinh trong
excel (tir bang 3 t6i bang 6 - File SSST);

Man hinh hién k&t qua tém tit, ghi cha diém dat dugc
& cac phan chinh (bang 7 - File SSST);

So sanh diém dat duogc véi diém cla cdc nha may
tuong tu;

Xdc dinh cac co hdi cdi tién hé thdng hoi;

S& dung cac tai nguyén dugc xac dinh trong phan “cac
budc tigp theo” @& ho tro trién khai cai tién hé thong
hoi (bdng 8 - File SSST).

Bang 3.1 13 vi du bang tém tat cac két qua trung binh tU
hon 150 danh gid cho mdt hé thdng hoi cdng nghiép tir céng
cu SSST.
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Bang 3.1. Vi du bang tom tat cac két qua trung binh
cho mot hé thong hoi cong nghiép tir SSST

Tém tat cac két

qua ra soat trcac|  Diém toi da Diém cu thé
khu vuc
C4u hinh
hé thong hoi 90 57 (63%)
Van hanh .
hé thdng ho 140 97 (69%)
’Van hfnh i 80 50 (63%)
san xuat hoi
Phan phéi,
tidu thy, thu hoi 30 17 (58%)
Téng diém 340 222
tu cong cy 100% 65%

Trong bang trén, cdng tac van hanh tdt nhat a van hanh
hé théng hoi 69%, céng tac van hanh chua hiéu qua & hang
muc phan phéi hoi, hd tiéu thu va thu hdi nhiét véi 58%. Nhin
chung 13 65% - muc diém khiém ton nén co hoi kha nhiéu dé

cai thién hé thdng hoi nudc.

Tém lai cac diém chinh va muc can hanh dong cua

SSST:

- S& dung phuong phédp tiép can hé théng (phan
tich chénh léch, so sdnh véi cac thuc hanh tot -
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BestPractices) dé xac dinh cac co hoi tiét kiem nang
lugng tiém nang cé thé 4p dung trong hé thdng hoi
nudc;

- C6ng cu danh gid hé théng hoi nudc (SSST) cla DOE
Hoa Ky c6 thé dugc strdung dé xac dinh nhiing co hoi
cdi tién nay;

- Hoan toan mién phi;

— SSST cling c6 thé duoc st dung 1dm bang cau hoi dé
thu thap thdng tin so bd & cdp dd nha may;

_ Chua 26 cdu hdi va khong mat qud 30 phat dé
hoan thanh.

3.3. Mot so thiét bi do sir dung trong xay dung ho so hé
thong hoi

Pé danh gid dugc hiéu suat va cac chi tidu kinh t& ki
thudt, viéc do va xac dinh chinh xac cac théng sd cda qua
trinh san xuat, st dung hoi va tudn hoan nudc ngung la rat
can thigt. Dai véi hoi nudc, hai thdng s6 can st dung dé xac
dinh trang thai cda hoi la dp suat va nhiét do.

Viéc do nhiét dd cé thé dugc thuc hién théng qua cac can
nhiét hodc dau do nhiét dién trd gan san trong dudng dng.
Cac can nhiét hay dau do nhiét dién tré cé bd hién thj s6 va
cé thé dugc truyén tai vé phong diéu khién trung tam. Do dé,
khi danh gid hé théng ching ta thuong st dung cac théng s
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do nhiét dd tUr hé théng do c6 san clia nha may. Mot s& nha
mdy st dung cac dong hd co dé do nhiét dd va hién thj truc
tiép tai vj tri do.

Hinh 3.1. Dau do loai can nhiét hodc nhiét dién tro di kem véi
bo hién thi va dau do nhiét do co hién thij tai cho

Pai vai théng sb dp suat, nha may cling thudng st dung
sensor ap suat kém theo b hién thi hodc dong hd dp suat co.
Viéc 13p dat thém cac sensor hay dong hd co vao hé théng
thuong khong dugc phép, do dé nguoi danh gid sé sirdung gid
tri do cOa nha may cung cap. Tuy nhién ddi véi ca gia tri do
nhiét do va ap suat, viéc danh gid do tin cay cda thiét bj do |a
hét suc can thiét. Cac sb liéu phai ¢ tinh thdng nhat véi cac
quy luat vat Iy nhu ap suat phai gidam dan tl 16 hoi, 6ng gop
dén hé tiéu thy. Cac s6 liéu khéng phu hop can phai duoc loai
bd, khéng dua vao tinh toan.

Pai véi théng s6 luu lugng hoi, chi mdt s6 it nha may hién
nay c6 dong ho do luu lugng hoi. Thdng thuodng, luu lugng hoi
s& dugc xac dinh dya trén cac thdng sé thiét ké va can bang
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vat chat cta hé théng.

Pai véi hé théng khéi thai, viéc str dung cac thiét bj phan
tich thanh phan khéi thai Ia rat can thiét. Cac thiét bj nay cho
phép xac dinh ham lugng CO cé trong khdi, ham lugng oxy du
va nhiét dd khoi. TU cac thdng sd trén cho phép xac dinh duoc
ton that do chay khdng hoan toan cling nhu ton that do khéi
thai mang di.

Hinh 3.2. Thiét bi phan tich khoi thai

M6t s6 thiét bj do cam tay khac nhu thiét bj do nhiét do
d3u do que thdm cé thé duoc s dung dé xac dinh nhiét do
nudc ngung hoi vé, nudc cap méi. Thiét bj do nhiét dd hdng
ngoai s dung dé do nhiét do bé mat phuc vu viéc tinh toan
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ton that nhiét. Mot sd thiét bj khdc nhu thiét bj do dién duoc
str dung dé xac dinh ché& do Iam viéc clia bom quat. Cc thist
bi xac dinh ro ri bang siéu 4m va dong hd bam tay ciing rat
htu ich khi xac dinh lugng hoi ro ri hay lugng nude xa 10. Cac
thiét bj nay rat hitu ich cho viéc danh gia chinh xac hiéu suat
cGa hé théng hoi. Mot s thiét bj ma Dy dn s dung trong qua
trinh thuyc hién duoc trinh bay trong Phu luc B.
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CAC CO HO!
TIET KIEM NANG LUONG

M6t hé théng hoi gdm céc bd phan co ban nhu trong Hinh
4.1. Trong phan nay s& trinh bay cac co hdi tiét kiém nang
lugng trong hé théng. Viéc danh gid hiéu qua cda cac co hoi
tiét kiém nang luong duoc dya trén viéc xac dinh hiéu suat o
hoi trudc va sau khi thyc hién. Hiéu sudt 7, , (%) cGa 16 hoi
dugc xac dinh theo cong thuc:

-1

nlohoi = 100_)‘ xalo _)‘khoithai _A‘khac (41)

volo

Trong dé, A,,,, 13 t6n that qua v 16 (%); A, 13 tBn that
do xa 10 (%); A, , 14 t8n tht theo khéi thai (%): va A, 13
cac dang ton that khac (%) bao gom ton that chay khong hét,
ton that do xi thai... Viéc xac dinh higu suat theo cong thic
trén duoc goi la phuong phap gian tiép. Phuong phap nay cé
uu diém co ban 1a chinh xac va cé kha ning danh gid dinh
luong duoc cac loai ton that. TU vigc xéc dinh dugc céc loai ton
that cu thé, nguoi van hanh cé thé dua ra cac giai phap tdi uu
héa hé théng hoi phi hop.
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Bén canh phuong phap gian tiép, ngudi van hanh cé thé
xac dinh hiéu suat theo phuong phap truc tiép theo cong thic:

m, \(h . —h
rllo = hoi ( hoi nuoc cap ) % 100 (42)
nhien lieu x HHI/nhien lieu

Trong do6, m,,, la luu lugng hoi (ka/s), h,,, va h
Ian Iuot 1a entanpi cla hoi va nudc cap (kI/kg), m,,., .. Va
HHYV,,. .. 1anlugt Ia sudt tiéu hao nhién liéu (kg/s) va nhiét
tri cao cGia nhién lidu (k)/kg). Phuong phap truc tiép cd uu diém
don gian, d& thyc hién nhung dd chinh xac thap hon phuong
phap gian tiép.

nuoc cap

Phin phéi Vien g g
- .0
-L:: % Vian cidh y Hé tibu thy
8oy Gt g "E D}
Mnting ki o e i— B9 g et
1 /—[_I | "E I qu rinh
[ LLEEL A J =
s B e ik il 1
Bi b v R dang v vl dng i | \
LL 00| e e b
T"‘T E —HHH m.!“:rh By hex
E_. Lits he g
r | { Fdy by
. @ @
| i Lmr e 'Ll T B s bl
| T e I';' PR N
Khutg khi mdng, ik i,_.__'?"_-\:_;.-.h
| — et i e N
It Thu hai

Hinh 4.1. Cac bo phan co ban cta hé thong hoi
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4.1. Khu vuc san xuat
4.1.1. Diéu chinh luvong khong khi thira téi uu

Quan Iy qua trinh chdy hop Iy yéu cau cung cdp du lugng
oxy cho budng Ira d& ddt chdy toan bd nhién liéu, nhung
khong duoc thém qua nhiéu khdng khi dé d3m bao rang lugng
nhiét ton that 3 nhd nhat. Quan Iy qua trinh chdy danh gid
cac phuong phap diéu khién qud trinh chdy va b3t dau véi viéc
do kiém cac tham s6 clia qua trinh chay.

Théng thuong ddi véi 16 hoi, lugng nhién liéu cdp vao 1o
duoc diéu khién bdi 4p suat dau ra cla I hoi hodc dp suat tai
6ng gép hoi. Khi dp suat dau cap hoi gidm, bo diéu khién sé
t3ng luong nhién lidu cap vao 16 hoi dé ting san luong hoi, dua
ap suat tré lai diém cai dat. Nguoc lai, néu 4p suat tang, lugng
nhién liéu cap vao 10 sé gidm xubng nham gidam bat luong hoi
sinh ra.

Khi lugng nhién liéu cdp cho qud trinh chdy cua 10 hoi
thay d6i, lugng khong khi cap vao cling phai thay ddi tuong
ting d& duy tri qua trinh chdy thich hop. C6 hai dang co ban dé
diéu khién qua trinh chay:

-~ Diéu khién theo vj tri: Diéu khién bing co cau lién k&t
co khi gilta van diéu tiét gi6 va bd diéu khién nhién
liéu nhu hinh 4.2. Oxy va khi chdy chi dugc do dinh ky
dé thiét 13p quan hé vi tri gitta bd diéu khién cap gid
va b diéu khién cap nhién liéu. Viéc do dinh ky nay
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6 thé ddm bao luong khdng khi s& gidm thidu trong
gi6i han diéu khién vj tri.

_ Piéu khién tu dong vi chinh luong oxy: L3 van diéu

chinh ty dong luong oxy, gié cap vao [ dugc kiém soat
bang cach k&t hop van diéu khién luu luong nhién ligu
va thiét bj do ham lugng oxy lién tyuc trong khéi thai.
Hinh 4.3 thé hién so db nguyén Iy diéu khién ty dong
vi chinh oxy.
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Nhién Lliéu

e bty mialaiel Sensor ap suét

v Ongkhoi
_ Bo digu khién |
: nhién liéu
] 1
1 e e e == 1
I > Lo hoi
I
I
I
ey = 1 1 B
I
1 Sensor oxy
I
I

I Bolién tuc
1

Hinh 4.3. Hé thong diéu khién tu dong vi chinh oxy
Bang 4.1. Ham luong oxy trong khéi thai khuyén nghi ap dung

Cac thong s dién hinh kiém soat ham luong oxy trong khéi thai

A 0 R A
Biduktién | Bitulknicn | Dicy KhicaisEBieuikiien
~ o, turr dong theo vij tri
-A wuagne | MER T e e | e i
Nhién | o khéithai | O, khéi thai J J
lieu 2 2 thiua thiua
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
%] | [%] | [%] | [%] | [%] | [%] | [%] | [%]
(#'321‘338") 20 |30 30 | 70| 11| 18 | 18 | 55
D3u FO
(#6 Fuel 2,5 3,5 3,5 8,0 14 21 21 65
0il)
Bot than
@t | 25 | 40 | 40 | 70 | 14 | 25 | 25 | 50
phun)
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Cac thong s dién hinh kiém soat ham luong oxy trong khéi thai

QA o5 R R

Didukhidn | Didukhign | DIEuKhien | Dicukhien

N L tu dong theo vi tri

_ tur dong theo vij tri ~ , ~ ,

Nhien | o \heithai | O, khéithai | rongkhi | Khong ki

ligu ¢ E thira thta

Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.

(%] | [%] | [%] | [%] | [%] | [%] | [%] | [%]

Thandot | 35 | 55 | 50 | 80 | 20 | 32 | 32 | 65

trén ghi

Biomass | 5,0 7.0 7.0 9,0 32 50 50 70

Trén co s cac cong nghé diéu khién thuong mai t6t nhat
hién cd, Bang 4.1 dua ra ham lugng oxy trong khéi thai (va
khdng khi thira) cho cac 16 hoi @8t cac loai nhién liéu khac
nhau ddi véi ca hai phuong phap diéu khién. Cac gid tri ndy chi
mang tinh dinh hudng. DGi véi hé thong hoi cu thé, can tién
hanh thay d6i ham lugng oxy trong khéi thai dé xac dinh duoc
diém 1am viéc tdi uu vai ting loai nhién liéu cu thé trong diéu
kién khéng phat sinh CO vugt qua gidi han cho phép.

Nhin chung, gid tri ham lugng oxy trong khéi thai mic
cao sé tuong Ung véi phu tai dot thap va gia tri oxy mic thap
s& tuong Ung véi phu tai d6t cao. Hé s6 khdng khi thira trong
bang chi c6 tinh chat tham khao. Ham lugng oxy trong khéi
thai la gid trj do dugc. Hé s6 khdng khi thira dugc tinh todn tu
thanh phan nhién liéu va ham lugng oxy trong khaéi thai.

C6ng thiec tinh todn tiét kiém chi phi cho cac co hdi tiét
kiém ndang luong.
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a=KMO,-£1—MJ 43)

77 caitao

Trong d6, ¢ la chi phi nhién liéu tiét kiém dugc trong 1
ndm; K, 13 t8ng chi phi van hanh 16 hoi hién tai (thudng tinh
bsng don gid nhién liéu nhan véi tng luong nhién liéu tiéu
thu trong nam); n, . ..van_, .. tuong (ng la hiéu suat hién tai
cOa 10 hoi va hiéu sudt méi sau khi thuc hién diéu chinh. Chi
phi van hanh K___duoc tinh tu t6ng chi phi nhién liéu thuyc té

lo hoi

tiéu thy trong 1 nam.
4.1.2. Lap dat thiét bi thu hoi nhiét

C6 2 loai thiét bj chinh d& thu hdi nhiét tirkhéi thai thuong
gap trong cdng nghiép gom:

- B0 ham nudc cdp: Ld mot thist bj trao doi nhiét
dugc I3p dgt nhdm trao ddi nhiét nang gitra khéi thai
va nudc cdp vao 1o hoi. Day 13 loai thiét bj thu hoi
nhiét phd bién nhat duoc 13p dst trén 16 hoi. Ngay c3
khi trong c3u hinh 16 hoi khéng 13p d3t san bd ham
nudc, thi viéc 13p theém mdt bd ham nudc cap trén
duong khéi cd thé 13 can thiét sau khi xem xét dén
nhiét do khéi thai va cac ddc tinh ki thudt khac cla
0. Cac thiét k& trao dai nhiét va cong nghé vat lidu
tién tién hién nay cho phép ché tao cac thiét bj thich
(ng tot véi nhigt do va gidm thiéu tré luc duong khoi,
nham tang t6i da kha nang thu hoi nhiét véi dién tich
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truyén nhiét tiét kiém nhat. Ngoai ra, b6 hdm nudc
cap rat nhd gon va thuong khdng gay ra su thay ddi
|6n nao vé cau trac hay kich thudc cda hé théng.

B0 say khdng khi: La bd gia nhiét cho khéng khi trudc
khi dua vao 16 hoi bang cach truyén nhiét tir khéi thai
ctia 10. Thiét bj trao d6i nhiét nay gidng nhu bd ham
nudc cap, nhung thay vi nhiét dugc truyén cho nudc
cap thi tai day nhiét dugc st dung dé gia nhiét khong
khi. K&t qua la s& lam gidm lugng nhién liéu tiéu hao
va qua dé lam tdng hiéu suat 10. Do qud trinh trao
doi nhiét xay ra gitta khi - khi, bd say khong khi cé
kich thudc 16n va thudng gay ra ton that ap suat kha
cao. Hau hét cac 16 hoi cong nghiép st dung bd sdy
khong khi déu c6 mdt quat hat khéi cudng buc dé
khac phuc ton that ap suat do trd luc nay va dé tranh
hién tuong dp suat duong & budng Ifra. Ngoai ra, can
quan tam dé tranh ha nhiét do khoi thai trén duong
khoi xubng thap hon nhiét d6 dong suong axit. Gidi
han nhiét dd thap nhat phu thudc vao ham lugng luu
huynh c6 trong nhién liéu. Hién tugng dong suong
trong khéi 10 sé tao ra axit sunfuric ¢ tinh an mon
rat cao sé lam hu hai cac chi tiét kim loai va lam giam
dd tin cdy cla 16 hoi. Ngoai axit sunfuric, néu nhiét
dd giam thap hon nifa sé dan t6i sy hinh thanh axit
cacbonic. DAy cé thé khong phai 13 van dé can quan
tam trong ngan han vi axit nay la mot axit yéu, nhung
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trong thoi gian dai thi diéu nay chac chan sé gay hu
hai cho cac bd phan kim loai trén dudng khoi, néu nhu
cac bd phan nay khdng duoc thiét k& va bd tri hop 1y.

4.1.3. Lam sach bé mat trao dé6i nhiét cua lo hoi

B& mat trao doi nhiét s& bj bam ban theo thoi gian. Chat
bam ban trén bé mat trao d6i nhiét s& lam tang nhiét tré
truyén nhiét va Iam cho nhiét do khéi thai tang cao. Nhu d3
trinh bay & cac phan trén, diéu nay s& lam gidm hiéu suat cla
16 hoi do mdt luong déng ké nang lugng sé& thoat ra ngoai theo
khéi thai. Do vay, can phai c6 mdt quy trinh bdo dudng mang
tinh du bdo va phong nglra, nham duy tri viéc lam sach dinh
ky cac bé mat truyén nhiét trong 16 hoi.

Bam ban bé mat trao ddi nhigt & phia tiép xuc véi khéi
phu thudc vao chlng loai nhién liéu, va ddi véi hau hét cac
loai nhién liéu khi va nhién liéu chdy sach thi sy bam ban cé
thé khdng dang ké hodc khdng xay ra. Khi st dung dau ning
va c4c nhién lidu ran trong 16 hoi, mot lugng dang ké tro va
mudi than duoc tich tu trén bé mat dng tiép xuc vai khéi clia
16 hoi. Chiing can phai dugc loai bd bing thiét bj thdi bui hiéu
qua. Thiét bj thdi mudi c6 cau tao tU cac ong c6 gdn dau phun
hoi dp suat cao hodc khi nén dé pha v& I6p mudi bam trén
6ng. Cac 16 hoi cdng nghiép c6 13p hé thdng thdi mudi sé duoc
thiét 13p ché& do thoi mudi dinh ky theo thoi gian cho cac khu
vyc khac nhau cla 10 hoi. Viéc dam bao cho hé théng lam viéc
chudn xac 13 rat quan trong. Dau hiu truc tidp vé su bam ban
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bé mat tiép xdc véi khoi |a s gia tang nhiét d6 khoi thai, va
xu huéng gia tang nhiét dé nay sé cung cap cac thong tin gia
trj d& danh gia hiéu qua cGia hé thdng thdi mudi.

Bam ban bé mat truyén nhiét & phia ti€p xuc véi nudc
chiu su anh hudng cda chat lugng nudce 16 va phy thudc tryc
tiép vao ap suat 16 hoi, chat luong nudc cap va ty 18 xa 0. Bam
ban bé mat ti€p xdc véi nudc 13 “cdu c3n” bam trén bé mat
6ng va lam gia tang nhiét tré truyén nhiét. Lép cau cdn nay
phai duoc loai bd bang co khi hodc héa chat khi 16 hoi ding
hoat ddng. Lép cdu cdn lam gia tang nhiét d6 cda vach 6ng va
gay ra mdt s& dang hu hdng ddi véi 6ng 16 hoi. Do d6, bam ban
phia ti€p xuc véi nudc anh hudng truc tiép t6i do tin cdy cling
nhu hiéu suat tng thé cla 10 hoi. Vi vay, viéc kiém tra chiéu
day 16p cdu can trong cac dot ding |0 bao dutng hang nam va
dinh ky loai bd cdu can la hét stic quan trong.

4.1.4. Cai thién viéc xu ly nudc dé giam lugng nudc xa
day lo hoi

Chat lugng nudc cap cho 10 hoi bi anh hudng nhiéu nhat
bdi chat luong nudc bd sung. Nudc ngung 13 loai nudc sach
nhat trong hé thdng hoi. Nuéc bd sung can phai duoc xr Iy
trude khi cap vao hé thdng. Hé thdng x{r Iy nudc cé thé duoc
nang cap dé cai thién chat lugng nudc cap vao 16, Nudc bd
sung cho 16 hoi can phai dugc x Iy phu hop dua theo cac yéu
ciu vé chat lugng nudc d& dam bao cho 16 hoi hoat dong tin
cy. Tiéu chudn nudc cap cho 16 hoi cdng nghiép dugc quy dinh
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r5 theo TCUN 12728:2019. Tiéu chuan nay cd thé tém tit
mot s6 diém chinh nhu sau:

Cac loai 10 hoi sau phai dugc trang bj thiét bj x( Iy
nuéc: Lo hoi truc luu khdng gidi han cdng sudt; [0 hoi
tuan hoan ty nhién, tudn hoan ¢ tro luc, hodc cudng
buic c6 c6ng sudt tir 1 tan/h tré 1én. D6i véi 16 hoi dudi
1 tan/h, chiéu day 16p cdu cin tai cac b& mat trao doi
nhiét khong dugc I16n hon Tmm.

Cho phép st dung moi phuong phdp x(r ly dam
bdo cac yéu cau ky thudt duoc quy dinh trong tiéu
chuan nay.

Pai véi 16 hoi 6ng 10 - 6ng I3, d6 dan dién nudc
trong 16 khdng vuot qua 7000 uS/cm. Véi 16 6ng nudc,
dd dan dién nudc 16 khéng vugt qué 7000 pS/cm néu
ap suat nhd hon 2 MPa va khdng vugt qud 5500 pS/
cm néu ap suat hoi tir 2 MPa dén 4 MPa.

Cac chi tiéu cu thé v& nudc cdp cho 10 hoi va

nudc 16 khéng dugc vugt quéd cac tri s6 cho trong
TCVN 12728: 20189.

Quan Iy xa Id phu thudc vao 2 yéu to: 4p suat van hanh
ca 1o hoi va chat lugng nudc cap. Viéc ddm bao chat lugng
cao nhat cho nudc cap sé 1am gidam luong xa 10 can thiét. Khi
giam lugng nudc x3 10 thi ndng luong ton that do xa 16 cling
gidm theo. Tuy nhién, s& phét sinh chi phi kha I6n dé cai thién
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hé théng x( Iy nudc néu viéc nay doi héi phai nang cap co sé
ha tang hodc dau tu bd sung cac thigt bj méi nhu hé théng
khr khodng hay hé théng loc tham thau ngugc. Nhiing cai
tién phd bién hién nay dsi véi hé thdng x{ Iy nudc cap cho 10
hoi bao gdm chuyén déi hé thdng lam mém nudc bang trao
doi cation natri sang hé thdng khir khodng hosc hé thdng loc
tham thau nguoc.

4.1.5. Thu héi nang lugng tir qua trinh xa Io hoi

C6 hai dang xa 10 thuong ap dung trong 10 hoi cong nghiép:
x4 mat va xa ddy. Xa mit cd thé 13 xa lién tuc hodc khong lién
tuc. Con xa ddy thi ludn ludn la xa dinh ky (khdng lién tuc) va
thuong chi thuc hién mdi ca mdt 1an dé loai bd cac tap chat
can 18ng. Gidi phap téi uu héa nay chi 8p dung cho qua trinh
x3 mat, rat han hitu dp dung cho x3a ddy vi xa ddy chu yéu
duoc thuc hién bing tay. Phu tai clia 10 hoi cd thé thay doi
theo thoi gian, va Iy tudng nhat 1a ty 18 xa 10 cling phai thay
ddi tuong Ung dé duy tri chat lugng phu hop clia nudc trong
16 hoi. Trong hau hét cac truong hop, pham vi kiém soat chat
lugng nudc 16 hoi (thuong 13 d dan dién hoic tong luong chat
ran hoa tan TDS) déu do k{ su phy trach héa chat cai dat, va
ngudi van hanh 16 hoi s& 18y m3u nudc dinh ky dé dam bao
rang cac tham sd diéu khién ndm trong pham vi da cai dit.

Trong hau hét cac truong hop, kiém soat xa ddy bang
tay s& dan t6i xa 10 qua nhiéu va gay ra ton that ning lugng
rat I6n. Nhung déi khi viéc xa 16 bang tay khong dd s& dan tdi
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viéc kiém sodt chat lugng nudc 16 kém, gay ra cac van dé anh
hudng dén do tin cay trong van hanh 16 hoi. Lap dat bd diéu
khién xa 10 tu dong cho phép giam thiéu va chudn hda lugng
xa 10 can thiét d& 16 hoi van hanh tin cay, tir 6 s& 13m giam
ton that ndng luong khdng can thist. B didu khién xa 10 ty
déng nay kiém soat dd d3n dién cha nudc 10 lién tuc theo thoi
gian thuc va diéu khién géc mé van diéu chinh vo cdp hoic
van déng mé ON/OFF dé duy tri luong x3 can thiét. Thiét bj
nay dugc thé hién trong hinh 4.4.

Khai thai
Nwéc cap o
EE—
\
Sl'-‘n"sor do
a6 dén dien "3
1 E ﬁ

Nhién liéu va h : i
khéng khi — ‘

Hinh 4.4. Dieu khién xa Io tw dong

Tiét kiém nang luong va tiét kiém chi phi tir gidi phap 13p
bd diéu khién xa 16 tu dong (hodc cai thién chat lugng xr Iy
nuoc) co thé dugc tinh so bd nhu sau:
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Qtiet kiem — (mxa lohientai mxa lo caitao ) X (hnuac xalo hnuoc cap ) (44)

Qtietkiem
Ktietkiem = % HHV X knhienlieu x T (4'5)
’710 hoi nhien lieu
Trongdom_, .. ..vam_ . laluulugng nuac xa lo

duogc tinh tU c6ng suat sinh hoi va ty 18 xa [0. T1a s6 gio hoat
dong dé tinh lugng tiét kiém trong mdt khodng thoi gian. D&
phan tich chi ti€t hon, nguoi st dung cé thé s dung phan
mém MEASUR dugc trinh bay trong chuong 5.

4.1.6. Thu héi nang luong tir xa lo

Thu héi ndng luong nhiét tir xa 16 ¢d 2 dang va hau nhu
toan bd lugng nhiét bj that thoat do xa 10 ¢é thé dugc thu hdi
bang cach st dung k&t hop 2 phuong phap sau:

—  Thu hdi hoi dp suat thap st dung binh gidn nd
~  Gia nhiét cho nudc cap b6 sung

Ludng nudc xa p suat cao trudc hét dugc dua vao mot
binh gidn n& hoat déng & ap suat thap (thuong cao hon ap
suat bd khdrkhi mot chit). Mot phan nudc xa ddy sé bac thanh
hoi & dp suat thap hon. Phan hoi bdc 1&n nay sach va cé thé
dua vao nhanh cap hoi dp suat thap, hodc cap hoi cho bd khtt
khi hodc hé théng gia nhiét nudc cap. Phan nudc con lai trong
binh bdc hoi & trang thai bdo hoa (>100°C) va van cé thé duoc
st dung dé gia nhiét cho nudc cap trong bd trao déi nhiét
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nude cap bd sung. Nudc xa cudi cing duoc thai ra tir hé thdng
s& & nhigt do rat gan véi nhiét do nudc cap bb sung (hodic moi
truong xung quanh). Hinh 4.5 thé hién so d6 hé thdng thu hoi
nang lugng tir xa lo.

Xét vé mat thiét bj, binh gidn nd rat don gian va cé thé
mua duoc véi gia khé ré. Tuy nhién, thiét bj trao déi nhiét phai
duoc lua chon can than. Thit bj trao doi nhiét st dung trong
diéu kién lam viéc nay phai c6 kha nang lam sach thuong
xuyén duoc, vi ludng nudc xa cé thé 13m cho bé mit trao doi
nhiét bi badm ban. C 2 dang thiét bj trao ddi nhiét cd thé hoat
dong tot trong diéu kién nay:

— Thiét bj trao ddi nhiét kiu dng chum véi nudc xa 1o

& trong 6ng
~  Thiét bj trao ddi nhiét kiéu bé mat

Knol thail

Nuwoc ca i L

4 M Hoira | ’ Cép Gén he

thong hoi ha ap
EEE—
0
[ Xa nuoc
ap suat cao

Nhién liéu va
khéng khi

Nwée bd sung

Hinh 4.5. Thu héi nang luong tir nudc xa lo
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4.1.7. Khoi phuc vat liéu cach nhiét cua Io hoi

Ldp bado 6n va vat liéu chiu Itra cta 1o hoi cé chic ndng
gitt an toan cho c6ng nhan van hanh, dong thoi cling nham
giam ton that qua vd 10 do burc xa va déi luu. Trong qua trinh
van hanh hodc do dnh hudng méi trudng xung quanh, bé mat
b&n ngoai c6 thé bj hu hdng va can phai duoc stra chita dinh
ky. Ngoai ra, trong qua trinh kiém tra hang ndm can xem xét
phan vat liéu chiju I(ra dé kip thoi phat hién cac hién tugng hu
hai hodc nit v, Tac dong nhiét theo chu ky hodc diéu kién
lam viéc tryc tiép trong nhiét dd cao cé thé khién cho vat lieu
chiu Ira bj hu hai. Day I3 giai phdp bao tri mang tinh du bdo
va phong ngtra nham duy tri hoat déng tin cdy cla hé théng
hoi. Nhan vién nén st dung camera hdng ngoai tim cac vj tri
c6 nhiét dd cao (> 70°C) va so sanh cac hinh anh nay theo thoi
gian dé xem xét cd can sla chira hay khong.

4.1.8. Giam thiéu so lugng 10 hoi van hanh

Ton that qua vé 106 thudng kha nho (vé mét gid tri) khi
so sanh véi ton that khac trong I6 hoi. Nhung t6n that nay
c6 thé ting 1én dang k& khi nhiéu I hoi cing hoat dong. Ton
that nay s& cd thé trd nén rat I6n néu mot s6 16 hoi duoc duy
tri & trang thai “du phong néng” (0 10). Théng thuong, hau hét
cac nha may cdng nghiép van hanh véi hé sé du phong it nhat
13 “n + 1", tc 13 cd san it nhat 1 10 hoi ludn san sang sinh hoi
hodc dugc G ndng. Viéc nay chd y&u nhdm nang cao do tin cay
trong van hanh va dam bao rang hoat déng san xuat khong bi
anh hudng khi 16 hoi gap sur c.
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Théng thuong, cac co hdi tiét kiém va t6i vu hda hé théng
hoi trong nha mdy khéng hudng dén viéc dimg 1 16 hoi dang
hoat déng, nhung co hdi nay can duoc xem xét mdi khi co
thay ddi vé& nhu ciu hoi. Néu nha may cé chu ky san xuat
mang tinh thoi vu hodc cé su khdc nhau I6n gilia ngay thuong
va ngay nghi, gitta ca ngay va ca dém, s6 luong 10 hoi can hoat
dong trong nha may c¢6 thé thay déi. Thdng thuong, viéc thay
ddi s6 luong 16 hoi dt nhién liéu ran bj bd qua do sy phirc tap
cla viéc bat - tat 10 hoi va thoi gian can thiét cho khdi ddng.
Tuy nhién, ddi véi cac 16 hoi nhd, ddc biét 1a 16 hoi dét dau, khi
thién nhién, khi metan... lai don gian hon nhiéu do ching cé
kha nang khéi déng nhanh.

Khi xem xét gidi phap, ngudi van hanh can thuc hién phan
tich rGi ro ki Iudng d@é xac dinh bat ky van dé Ién nao c6 thé
anh huéng t6i qud trinh san xudt do viéc gidm san lugng hoi
trong mét khodng thoi gian nhat dinh. Phan tich rdi ro nay
cling can tinh dén nhiing thiét hai vé kinh t& cé thé xay ra
vGi qua trinh sdn xuat va cac chién lugc giam thiéu rdi ro do.
Ngoai ra, chi phi dé I8p thém cac thiét bj diéu khién hodc do
kiém (canh bdo, tin hiéu nhiét dd, tin hiéu &p suat) cling can
phai dugc xem xét khi thuc hién chién lugc t8i uu hda nay.

4.1.9. Nghién ciru chuyén doi nhién liéu

Lua chon nhién liéu ¢ thé gitp gidm dang ké chi phi van
hanh do surkhac biét vé chi phi ndng lugng va hiéu suat 16 hoi.
Hiéu suat lién quan dén nhién liéu nhin chung s& la mot yéu t6
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anh hudng khi thay d6i nhién liéu. Do khi chi phi ndng lugng
va chi phi b3o tri cé thé bu lai, nhung dé xac thuc diéu nay
can tién hanh phan tich chi ti€t hon du 4n t8i uu hda. Ngoai
ra, van dé moi truong cd thé tré thanh mai quan tam dang ké
lien quan t4i viéc lya chon nhién liéu. Mdi dy an sé can dugc
danh gid doc 1ap. Chuyén ddi nhién liéu khong nhat thiét la
thay dai nhién liéu hodn toan. Cac phan xudng san xuat hoi
cong nghiép c6 thé cé nhiéu 16 hoi hoat dong dong thoi va su
chuyén ddi nhién liéu cé thé [a:
- Dung mot 10 hoi dang van hanh véi nhién liéu gia
thanh cao, hiéu suat thap;
- Gidm san lugng cda 16 hoi 1 van hanh vadi nhién liéu
gid thanh cao, va tang san lugng tuong (ng cda 16 hoi
2 van hanh véi nhién liéu gid thap hon;
- Pét 2 hodc nhiéu nhién liéu trong [0 hoi bat ky va
thay déi ti 1& nhién liéu dét trong 16 hoi.
Tiét kiém chi phi tir viéc chuyén déi nhién ligu cé thé
duogc tinh nhu sau:

O uerviem = Chi phi'van hanh hién tai- Chi phi van hanh sau
khi chuyén déi nhién liéu (4.6)
k . k , .
O-tietkiem = mhm’ (hhoi - hnuoccap) i - fohor 2 X T (4.7)
nlohoiJ nloh0i72
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Trong do, k Va n,, .. ; tuong ung la chi phi nhién liéu

" o hoi_1
va hiéu sudt |0 hoi hién tai; trong khi k. , van, .. ,1a chi phi
nhién liéu va hiéu suat 16 hoi sau khi chuyén @i nhién liéu.
Luu lugng hoi st dung la m, va T Ia khoang thoi gian duoc
danh gi vé sy chuyén ddi nhién liéu.
4.1.10. Toi vu hoa hoat dong cta bé khir khi

Thiét bj khrkhi c6 mét sd chirc ndng chinh trong hé théng
hoi c6ng nghiép, bao gom:

- Kh{khi hodc loai bd khi oxy va cacbonic hoa tan trong
nuéc cap;

— Gia nhiét nudc cap b6 sung;

(6 thé dugc strdung nhu 1 binh hoa trén nudc ngung
thu héi va nudc cap b sung;

—  Hoat dong nhu 1 binh chira nudc cap dé bom vao 0.

Thiét bj khirkhi hoat ddng & mot &p sudt c6 dinh, dp suat
nay do nguoi thiét ké quyét dinh. Nhiém vy chinh cda binh
khtr khi 13 khir lugng oxy va cacbonic hoa tan trong nudc, do
do doi héi phai ¢ qua trinh chung tach. Qua trinh chung tach
nay duogc thuc hién nho hoi nudc. Hiéu sudt cba khi khi sé cao
nhat khi nudc cap dugc gia nhiét t6i nhiét do bdo hoa, tuong
Ung véi ap suat hoi cap vao. O nhiét do bdo hoa, cac khi hoa
tan trong nudc sé thodt ra nhiéu nhat. Ngoai ra, hoi nudc sé
gia nhiét cho nudc cap bd sung 13m gidm kha ning hoa tan
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oXy Va cacbonic trong nudc, gilp tang cuong hiéu qua clia qua
trinh chung tach. Binh khir khi sir dung dau phun dé phun hoi
tryc tiép vao nudc. Luong hoi dugc st dung phu thudc vao:

> Ap suat cla thiét bi khir khi;

> Lugng nuéc ngung thu hdi va nudc cap b sung;
> Nhiét dd nudc ngung thu hoi;

> Nhiét do nudc cap bé sung;

> Luu lugng thodt hoi ca thiét bj khit khi.

Khi dp sudt cda thiét bj kh{r khi tang I&n thi lugng hoi can
cung cap cho khirkhi s& nhiéu hon va lugng hoi thoat ra ngoai
(qua duong thodt khi) cling s& tang Ién. Tuy nhién, néu nudc
ngung hdi vé cé nhiét dd cao hon hodc cé dp dung gidi phap
thu hdi nhiét thai d& gia nhigt nudc cap bd sung, thi van hanh
khir khi & 4p suat cao hon s& c6 Ioi. Ap sust van hanh cao hon
cing cho phép st dung binh kh(r khi cé kich thudc nhé hon
déi véi cing mdt phuy tai hoi. Trong thuc t& cé nhiéu trudng
hop quy trinh san xuat thay déi theo thoi gian hodc duoc diéu
chinh trong qua trinh van hanh. Diéu nay cé thé dan dén su
thay déi lugng nudc ngung thu hdi, nhiét do nudc ngung va
nhiét 6 nudc cap bd sung sau khi gia nhiét. Do vay, van dé
quan trong la phai danh gid hoat dong cla thiét bj khi khi,
dam b3o cho khtr khi hoat ddng & ap suat thap nhat c6 thé ma
van dap Ung hiéu qua khtr khi cao nhat.
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Ngoai ra, viéc gidm ap suat khi khi s& 1am gidm nhiét do
nuéc cap di vao bd hdm nudc, va didu nay cé thé gitp lam
giam nhiét dd khai thai, dan dén nang cao hiéu suat 1 hoi. Tuy
nhién, can luu y @& dam bdo rang viéc ha thap nhiét dd nudc
cap khéng lam gidm nhiét dd khoi xudng dudi nhiét do dong
suong axit.

P& tinh todn muc tiét kiem nang luong va tiét kiém chi
phi cho co hdi nay can st dung mdt md hinh hé théng chi tiét
nhu mé hinh MEASUR clia B§ Nang lugng Hoa Ky.

4.2. Hé thong phan phoi
4.2.1. Sura chira cac diém ro ri hoi nudc

Hoi nudc 1a mét ngudn ndng lugng dat tién, vi vay khi hoi

bj that thodt tir hé thong do ro ri cé thé gay ra nhiing thiét hai

kinh t& dang k&. Ro rf hoi x3y ra & moi noi nhung hau hét tap
trung & cac vj tri phd bién nhur:

> Mat bich va giodng dém;
Cac phu kién dudng ong;

Vian, ti van va chi tiét chén kin;

>

>

> Bay hoi;
> \an an toan;
>

Cc vj tri hu hong trén dudng 6ng.
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RO ri hoi tr cac vj tri hu hong trén duong 6ng cé thé 13
mdt ngudn that thoat hoi chinh trong nha mdy cong nghiép.
Tuy nhién, van dé nay thuong nhanh chéng dugc nhan biét
va khac phuyc do lién quan dén “van dé an toan”, dac biét néu
vi tri hu hédng & gan khu vuc ma nhan vién nha mdy thudng
xuyén qua lai. Nhung nhiing hién tugng ro ri hoi xay ra tai cac
vi tri xa (nhu trén gid d& dudng 6ng) thi thudng khéng dugc
chd ¥ va c6 thé ton tai & d6 ma&i mai.

Cac hdng hdc clia bay hoi cling gy ra mdt lugng ro ri hoi
|6n trong nha may céng nghiép, va van dé nay sé duoc dé cap
chi tiét trong Muc 4.4 “Khu vuc thu hdi nudc ngung” cla tai
lieu nay. Néi chung, cdc héng héc cla biy hoi khé quan st
hon so vai hu hong trén dudng dng, ddc biét la trong cac hé
théng nudc ngung kin.

Thuc hién modt chuong trinh bao tri lién tuc dya trén
viéc tim kiém va loai bd cac hién tuong ro ri hoi 13 rat can
thiét cho su van hanh hiéu qua hé théng hoi. Trong hau hét
cac truong hop, cac chuong trinh bao tri nhu vay duoc dat
ra trong nha may cong nghiép dé thé hién sy quan tam dén
hiéu qua chi phi va cac tac ddng tong thé cla ching tdi viec
van hanh. Tuy nhién, thuc t& da cho thay viéc xay dung mot
chuong trinh quan Iy ro rf hoi cé thé dem lai lgi ich c3 vé kinh
t& nhu cling nhu dam bdo sy hoat ddng tin cdy cho mdt nha
may cong nghiép.
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Thong thuong, rat khé dé xac dinh muc do ton that hoi
thong qua ro ri, tri khi tudn thi mot quy trinh phu hop.
Tuy nhién, can cdn ¢t vao muc do ro ri hoi dé 1én k& hoach
cho chién lugc stra chita khac phyc. Mot sd phuong phap
ly thuy&t va thuc nghiém d3 duogc phat trién dé udc tinh
luong ton that hoi, bao gdm, nhung khdng gidi han trong cac
phuong phap sau:

> Ung dung md hinh MEASUR cla Bd Ning luong
Hoa Ky;

> S{r dung cong thirc dong chdy nghén clia Napier;

> Do bdng 6ng Pitot tai hién truong;

> S( dung thiét bj do siéu am;

> Lap phuong trinh cdn bang vat chat va nang luong.
Luu luong ro ri gan ddng cda hoi bdo hoa di qua 16 canh

s3c tai 4p suat van hanh va kich thudc 16 tiét luu cho trudc

dugc tinh theo cong thic dong chay nghén cia Napier:

mhoi = O’ 695 X Alo ro = Phoi (4'8)

Trong d6, m, la luu lugng hoi ro ri (kg/h), A, la dién tich
cUa 16 ti€t luu ma qua d6 hoi ro ri (mm?) va P, Ia ap sudt 6ng
g6p (bar tuyét ddi). Can luu y rang quan hé nay chi ding doi
véi diéu kién dong chady nghén, dd 1a khi ap suat hoi thodt nhé
hon 0,51 1an so véi ap suat trong dudng &ng cap hoi.
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4.2.2. Giam thiéu viéc xa hoi nudc

X3 hoi khdng nén nham 13n véi ro ri hoi. X4 hoi xay ra khi
van an toan hodc cac thiét bj kifm soat ap suat khac xa hoi
tlr cdc duong 8ng cap hoi ra méi trudong xung quanh. Diéu nay
thudng xdy ra do mat can bang hoi trén cac duong cap khi
lugng hoi san xudt ra nhiéu hon muec can thiét cho qua trinh st
dung. Tiém nadng tiét kiém nadng luong va tiét kiém chi phi cé
thé 13 rat 16n cn ¢t vao loai nhién liéu st dung. Xa hoi thuong
xay ra ty dong khi 4p suat hoi trong 6ng gdp dat dén gidi han
cho phép. Dbi khi xa hoi dugc thyc hién théng qua viéc mé
bang tay van “xa hoi” hodc van “théng hoi ra ngoai troi".

Tai cac nha méy cong nghiép cé t6 may dong phat nhiét
dién strdung tuabin hoi cé thé quan sat thay xa hoi nhiéu hon
nhiing noi khac, ddc biét 1a néu chi cé tuabin ddi ap chay theo
phu tai qua trinh cdng nghé hodc van hanh trong diéu kién
cdng suat phat dién (hodc luu lugng cap hoi) ¢6 dinh. Cac nha
mdy céng nghiép st dung tuabin ngung hoi hau nhu khéng
bao gi®r xa hoi, trir khi dat t6i gidi han cdng suat cuc dai cda
tuabin. Trong mdt sd trudng hop, can phai thuc hién phan tich
kinh t& dya trén chi phi dinh mitc cda nhién liéu va dién dé xac
dinh gid tri thuc cda luong hoi xa. Trong hau hét cac trudng
hop, c6 thé thay rang x3 hoi I3 khdng kinh t& ddi véi cac t6
mdy ddng phat, nhung cé thé c6 mot s8 truong hop nhu vao
gio cao diém, khi s3n xuat dién cd loi hon nhiéu so véi chi phi
hoi xa.
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4.2.3. bam bao duong 6ng, van, phu kién va binh chira
cua hé thong hoi nudc duoc cach nhiét tot

Bdo 6n la mot gidi phap khac thudc chuong trinh bao tri
lién tyc va can duoc xem xét dinh ky trong tat cd cic nha
may c6ng nghiép. Can luu y rdng mac du gidi phdp bdo 6n
dang duogc thdo luan & day trong khu vuc “Phan phéi hoi”,
nhung gidi phap nay c6 tac dong & tat ca cac khu vuc cda hé
thong hoi. Ly do chinh dé dua phan tho ludn vé bo 6n vao
khu vyuc “Phan phai hoi” 13 béi vi gidi phap nay cé tac dong
|6n nhat & day.

Bdo 6n vd cung quan trong trong cac hé théng hoi vi
nhiing Iy do sau day:

> Dam bao an toan cho nhan vién nha may;

> Giam thiéu t6n that ning luong;

> Duy tri cac théng sb trang thai hoi theo yéu cau cla

ho tiéu thy;
> Bdo vé thiét bj, duong 6ng... khéi tac déng cda diéu
kién mdi truong xung quanh;

> Bao ddm tinh toan ven cua toan bd hé théng.

Cé mdt s6 nguyén nhan khién cho phan bao én bj hu hai
hodc khuyét thiéu, bao gom:

> Khuyét thiéu I6p bdo 6n do cac hoat dong bdo dudng;
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> Khuyét thiéu hodc hu hai 16p bdo 6n do quan Iy st
dung khoéng ding cach;

> B3o 6n bj hu hai do su ¢6;

> Hao mon thdng thudng cla vat liéu bdo 6n do diéu
kién mdi truong xung quanh;

> \/an va cac bd phan khac khéng dugc bao 6n do khéng
c6 chi dinh trong thiét ké.

Cac khu vyc phd bign nhat thuong xay ra khuyét thiéu
hodc hu hai I6p bdo 6n bao gom:

> Cac dudng 6ng phan phai hoi;

> \an;

> C4c clra kidm tra;

> Thiét bj tiéu thu hoi;

> Bon bé chig;

> Puong thu hdi nudc ngung.

Xac dinh so bd muc t6n that ndng lugng va muc ton that
chi phi tU cac khu vuc khdng duoc bao 6n (hodc bao 6n kém)
trong hé thong hoi sé tao co sé dé xac dinh su can thidt thuc
hién mdt dur dn bdo 6n. Cac yéu td chinh anh hudng dén miuc
ton that nang luong tU cac khu vuc khéng duge bao 6n hodc
bao 6n kém la:

> Nhiét dd méi chat cda qua trinh céng nghé;

> Nhiét d6 moi truong;

74



‘ CAM NANG HUGNG DAN KY THUAT VE HE THONG HOI CONG NGHIEP
NHAM TOI UU HOA SU DUNG HIEU QUA NANG LUONG TRONG CAC NGANH CONG NGHIEP

> Dién tich b& mat tiép xdc v6i mdi trudng xung quanh;

Téc do gio;

>

> S8 git hoat déng;

> Hé s& dan nhiét cda vat liéu 6ng (hoac thiét bi);
>

Nhiét tré cha vat liéu bao 6n (néu co).

C6 thé xay dung va strdung mot md hinh tinh toan truyén
nhiét dé xac dinh cac ton that ndng luong do truyén nhiét bic
xa va déi luu (ty nhién hodc cudng buc) xay ra trén tat ca cac
khu vuc khéng duoc bao 6n hodc bao 6n kém. Viéc tinh todn
dé xac dinh muc tiét kiém ndng luong va tiét kiem chi phi cd
thé s dung phan mém 3E-Plus.

4.2.4. C6 lap dong hoi khoi cac duong 6ng khong sir dung

Khi thay ddi cac quy trinh cdng nghé&, nhu cau vé hoi cling
thay déi va doi khi hoi khéng con duoc st dung tiép tai mot
day chuyén hoac thiét bj cu thé nao dé. Tuy nhién, cic duong
hoi van duoc gilt nguyén va chira hoi dén tan van chan (van
cach ly) tai dau vao cda thiét bj st dyng hoi. Ddi khi thiét bi
d3 ngimg hoat dong va khoéng con duoc st dung nhung cac
dudng 6ng cap hoi téi thiét bj d6 van két néi véi cac 6ng gop
hoi va ludn & trang thai néng. Tinh trang tuong tu nay ciling
6 thé xay ra trong qua trinh chuyén ddi theo mua, khi nha
may chuyén tir ch& do sudi am (mua dong) dén ché do Iam
mat (vao mua he), khi dé cac duong 6ng dan hoi van tiép tuc
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néng va do vay tang thém tai cho hé théng lam mat. C6 vo
s6 cac truong hop nhu vay cé thé xay ra trong cac nha may
cdng nghiép va tat ca déu mang dén cac co hoi tiét kiém nang
lugng va tiét kiém chi phi dang k&, do dé viéc tdi uu hda hé
théng hoi can ndm bat dugc cac co hdi d6 thong qua viéc phan
tich 6 tinh hé théng, bao gdm ca hé thdng phan phdi k&t hop
v6i cac ho tiéu thu trong quy trinh cdng nghé.

Tir quan diém tigt kiém ndng luong va tigt kiém chi phi,
viéc cach ly hoi khoi cac duong 6ng khdng st dung sé:
> Loai bd cac ton that truyén nhiét;
> Loai bé ro ri hoi;
> Loai bd nudc ngung hinh thanh trong cac 6ng gép ¢
thé dan dén thdy kich;
> Giam bét yéu cau bao tri cdc bd phan hé thdng hoi

trong khu vyc khong st dung do.

Ngoai ra, cac qua trinh cdng nghé phia sau khu vuc khdng
strdung nay c6 thé bj anh hudng bdi chat Iuong cla hoi, ddng
thoi cé thé ¢ nhiing tc déng dén san xuat, yéu cau phai bo
sung thém hai, lam tang chi phi van hanh.

4.2.5. Giam luu lrgng qua cdc tram giam ap

Théng thuong, hoi dugc tao ra tai mot dp suat cao hon
va duoc phan phéi théng qua cac nhanh cap hoi khac nhau cé
ap suat thap hon hodc théng qua mét duong cap duy nhat.
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Tuy nhién, c6 mot s tram gidm ap cé thé diéu chinh giam ap
suat hoi theo ding véu cau. Khi di qua van gidm ap, hoi s&
gian nd (gidm ap suat) va gidm nhiét dd. Do do, hoi di qua mot
van giam ap s& khong bi mat nang lugng (k)/kg) bédi vi dé 1a
qué trinh dang entanpy - tc 13 entanpy cUa hoi khdng thay
d6i. Tuy nhién, gia tri entropy cOa hoi s& thay ddi, ngha 13
lam gidm kha nang sinh c6ng cla hoi. Pay khéng phai Ia mot
van dé |6n néu nha mdy cdng nghiép khdng c6 tuabin hoi. Tuy
nhién, cdc nha may cong nghiép cting nén danh gid kha nang
s(r dung tuabin hoi néu cé mdt dong hoi lién tuc vai luu luong
dang ké di qua cac van giadm ap.

Co hdi t6i uu héa dugc néu ra & ddy nham muc dich dam
bao hoi dugc sinh ra trong cdc nha mdy céng nghiép cd ap
suat ding theo yéu cau va khong cé bat ky ton that dang ké
nao do gidn n& hoi nudc. Tram gidam &p ludn doi hoi phai dugc
bao dudng dinh ky va hau hét khdng duoc bao dn. Ngoai ra, bd
phan ti van va chén kin I3 noi dé xay ra rd ri hoi do anh hudng
ctia chu ky gidn nd nhiét va chuyén ddng thuong xuyén cua ti
van do nhu cau hoi thay doi.

4.2.6. Giam sut ap o cac ong gop

Co hdi tdi tu hda nay bat ngudn tur thuc t&€ rang qua thoi
gian, qua trinh cdng nghé cé thé thay déi va nhu cu s dung
hoi cling thay déi theo. Ngoai ra, hiéu qua clia hé thdng phan
phéi cling bj suy gidm do bj xudng cap va cd su gia tang sut ap
trong 6ng gép hoi. Trong mdt hé théng hoi bdo hoa, su sut ap
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nay s& lam gidm nhiét d6 hoi va anh hudng tryc tiép dén qua
trinh c6ng nghé. Ngoai ra, diéu nay cling c6 nghia la s& can
nhiéu hoi hon do entanpy cla hoi bj gidm vi cac ton that nhiét.

Khdng c6 tiéu chuan cong nghiép ndo dé cap dén su sut
ap trong cac dudng 6ng cap hoi, nhung cé thé ké ra ba nguyén
nhan chinh lam gia tdng sut ap trong cac dudng 6ng cap hoi.
bé la:

> Tang nhu cau hoi khién cho luu lugng hoi qua dudng

ong cap nhiéu hon;

> Sut gidm &p sudt cdia dudng dng cap hoi;

> Ton tai nudc ngung va dong 2 pha trong dudng éng
cap hoi;

> K&t hop cac nguyén nhan trén.

Khi luu luong hoi tdng, van téc dong hoi cling tang theo
va do sut ap ty 18 véi binh phuong van tdc. Khi thuc hién t6i uu
héa hé thdng hoi, didu quan trong 13 phai hiéu dugc thiét k&
cGa cac duong 6ng cap va phuy tai hoi thiét k& cho cac dudng
cap nay. Thdng thudng, van toc thiét k& ddi véi dong hoi nam
trong khodng 15-25m/s. Vugt qua nhiing gid tri ndy s& dan
dén su gia ting dang ké dd on va dd rung clia ca cau truc, dic
biét tai cac vi tri gan ché udn cong va gid d& 6ng.

Khi ap suat duong 6ng cap gidm, do khai luong riéng cla
hoi thap hon (vi thé tich riéng cao hon), nén dsi véi cing mot
luu luong khéi nhu nhau thi van t6c hoi sé tang 18n. Do dé,
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viéc t3ng van tdc s& lam gia tang su sut ap qud muc nhu gidi
thich & trén. Trong mdt s6 nha may cdng nghiép, khuyén nghi
chung dé tiét kiem n3dng luong la gidm 3p suat van hanh 1o
hoi. Viéc nay can dugc thuc hién hét sic than trong, va trong
trudng hop cac dudng dng cap hoi dugc thiét ké vai cong suat
du thira (diéu nay thuong rat hiém gadp) thi khéng nén thyc
hién khuyén nghij nay.

Su ngung tu hoi bdo hoa xay ra ngay khi mot luong nhiét
nhé bj that thodat tUr dudng 8ng do khuyét thiéu bdo dn. Diéu
nay c6 nghia la dudng 6ng cap hoi phai hoat ddng trong diéu
kién dong 2 pha. Néu hé thdng bay hoi khdng hoat ddng ding
cach thi cé nghia 13 hoi va nudc chuyén dong trong duong dng
véi cing mot van téc. K&t hop vai ché do dong chay (dya trén
lugng nudc), didu nay cé thé dan dén sy sut giam ap sudt rat
I6n va gay ra hién tugng thly kich dang ké.

C4c co hdi t0i uu hda dé gidm su sut &p trong cac duong
6ng cap hoi cé thé thuc hién thong qua viéc danh gia cac giai
phap sau day:

> S(r dung duong 6ng cap 16n hon thay thé cho duong
6ng cap hién tai;

> BG sung mdt nhanh cap hoi khac cho cling muc 4p suat;

> Gidm nhu cdu hoi trén duong 6ng cdp bang cach
chuyén dich nhu ciu hoi sang cac muc 4p sudt khac;

> Tang kich ¢ van hodc hiéu chinh lai kich cg;
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> Loai bo céc co cdu han ché dong chay trong cac dudng
ong cap hoi;
> Thuyc hién tat ca cac gidi phap t6i uu hdéa trong phan
nay nhu: Khac phuc ro ri hoi; Cai thién bdo 6n; Dam
b3o van hanh ding cach cac diém xa nudc ngung....
4.2.7. Xa nudc ngung khoi cac ong gop hoi
Hé thdng phan phdi hoi cé thé rat I6n va cé thé cé dén
hang kildmét duong 6ng hoi trong mdt nha mdy cdng nghiép.
Ngay ca khi cac dudng 6ng hoi dugc bao dn t6t thi van cé mot
lugng ton that nhiét nhat dinh, I3m ngung tu hoi nudc trong
cac 6ng gop hoi, dic biét déi vai cac hé théng hoi bdo hoa.
Trong mdt s6 hé théng hoi c6 hién tuong nudce bj cudn theo
hoi ngay ttr 16 hoi thi van dé nay tré nén trdm trong hon va sé
ton tai dong 2 pha ngay tr khu vyc san xuat hoi.

HAau hét cac nha may cdng nghiép cé b3y hoi dé loai bd
nudc ngung hinh thanh trong dudng éng cap hoi. Viéc loai bd
nudc ngung khéi cac duong 6ng cap hoi ddm bao cho hé théng
hoi hoat déng tin cdy va dem lai cac loi ich thiét thuc sau day:

> Puong 6ng cap hoi khéng bj syt p qua muc;

> Khéng gay ra thuy kich trong duong éng cap hoi do
ché& d6 dong chay 2 pha;

> HO® strdung hoi nhan dugc hoi kho;

> Cac thiét bj tiéu thu hoi chinh nhu cac tuabin nhan
duoc hoi kho;
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> Khéng gay dn mon, ro hodc xam thuc trén cac phuy
kién duong 6ng, van,...

Nuéc ngung thodt ra tU cac dudng 6ng cap hoi cé thé
duoc cho bdc hoi trong binh gidn né (flash tank) d& tach hoi
dua t6i nhanh cap hoi khac cé dp suat thap hon. Lugng nudc
ngung con lai cd thé dua tryc tidp vé phan xudng 10 hoi hosc
dua téi hé thdng thu hdi nudc ngung ap suat thap hon.

M6t s& nha may c6ng nghiép thuc hién viéc loai bd nudc
ngung tU cac dudng 6ng cap hoi rat hiéu qua, nhung cé thé
khong c6 thu hdi nudc ngung ma thay vao dé lai d6 bd nudc
ngung di. Viéc @6 bd nudc ngung thu dugc tir cac dudng dng
cap hoi gay ra c3 ton that ndng luong va ton that kinh t&. Viéc
nay s& duoc danh gid trong Muc 4.4 “Khu vuc thu hdi nudc
ngung”. Tuy nhién, diéu quan trong 13 xac dinh cac co hdi tiém
ndng trong khu vuc phan phéi hoi, noi ma nudc ngung c6 thé
va can phai dugc thu gom va dua tré lai phan xudng 10 hoi.

4.3. Cac ho tieu thu thong dung

Thiét bj s& dung hoi trong c6ng nghiép rat da dang va
tham chi trong cung mot qua trinh céng nghé nhung lai c6
su khac biét gilta cac nganh cong nghiép khac nhau. Do dé
rat khé dé trinh bay day dd vé cac thit bj st dung hoi trong
mOt tai liéu dao tao ngan gon. Tuy nhién, thiét bj s& dung hoi
13 y8u t0 chinh dé thigt Iap mdt hé théng hoi trong nha may
cong nghiép nén khdng thé bd qua. Cn phai nghién clu va
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tim hiéu mot cach thau ddo cac thiét bj st dung hoi, béi vi t6i
uu hda trong khu vure st dung hoi cé thé s& mang lai nhiing loi
ich dang ké vé tiét kiem n3ng luong va tiét kiém chi phi, cling
nhu cai thién nang suat va san lugng. Nhan vién nha may lam
viéc trong cac hé thong hoi cong nghiép can duoc dao tao dé
hidu cach thic hoi dugc st dung nhu thé ndo trong cac thiét
bi cu thé cla ho. Diéu nay sé& cho phép ho thuc su t6i uu hda
hé thdng hoi clia minh trong hoat ddng cu thé clia nha may.

Pa&i v6i moi phan tich t6i uu héa hé théng hoi, diéu quan
trong la phai ndm duoc luong hoi tiéu thu cla moi thiét bj st
dung hoi trong nha mdy. Thong tin ndy ¢ thé thu thap & cap
do tng thé hé thdng hoi (nhu trong hinh 4.6), hoiic c6 thé thu
thap theo timg muc dp suat hoi hay theo ting khu vuc riéng
& trong nha may. Néi chung rat khé dé cé thé xac dinh dugc
co cau ti 18 phan phéi str dung hoi vi khdng cé san cac thiét bj
do tai cac ho tiéu thy. Do d6, nhan vién nha may can tim hiéu
hoat d&ng cla thiét bj s(r dung hoi cing vai cac théng tin thiét
k& cé thé chi ra nhu ciu hoi (va phu tai nhiét) cho céc thiét bj
strdung hoi dya trén céc diéu kién lam viéc cla quy trinh c6ng
nghé. Phuong phap nay sé& gilp ich rat nhiéu trong viéc xay
dung mot géc nhin tdng quan vé st dung hoi va xac dinh cac
thiét bj tiéu thu hoi chinh can tap trung phan tich trong khi
thue hién t6i tu héa hé thdng hoi. Cac vi dy trong phan nay sé
cung cap mdt sd v tudng cho viéc xac dinh luu luong hoi trong
quy trinh cdng nghé bang cach st dung cac nguyén tac co ban
vé can bang vat chat va can bang nang luong.
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L NOi nau ép suat Noi thanh tring
Noinau 19.125 (7%) 5.100 (2%)
khong dp suat .
17.000 (7%) Nhu cau khac

Trao doi nhiét 2.800 (1%)
kiéu tam
2.475 (1%)

Trao doi nhiét
nao bé mat
2.000 (1%)

Trao doi nhiét

kiéu ong long ong
7.500 (3%)

Thiét b béc hoi
—— 119.000 (45%)

May béc vo
bang hoi
17.000 (7%)

Trao doi nhiét May ép nwéc
nhing kiém qua noéng
6.800 (3%) 61.200 (23%)
Hinh 4.6. Ti Ié st dung hoi trong nganh ché bién thuc pham
va do udng
Vidu
Mt thit bj trao d6i nhiét kiu chum 6ng gia nhiét cho
nudc 6 luu lugng 600 lit/phat tir 25°C dén 75°C. SG dung hoi
b3do hoa & 4p suat khi quyén dé gia nhiét. Nudc ngung ra khoi
thiét bj trao d&i nhiét tai 100°C. Tinh phy tai nhiét va lugng
hoi can thiét cho qua trinh trao ddi nhiét gian tiép nay.
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Luong nhiét truyén t6i nudc dugc tinh todn nhu sau:

Opoe =My X C, X (T =T, )
600

Qnuoc =EX4;183X(75_25) = 2091 kW

Trong phuong trinh nay Q, . 1a nhiét nudc nhan duoc
(kW), m,__ laluu lugng khai lugng cda nudc (kg/s), C, lanhiét
dung riéng cta nudc (k)/kgK), 7., T.,,, 1an luot 3 nhiét d6 nudc
di ra va di vao thiét bj. Do cadn bang ndng luong, lugng nhiét

\ ~ 2. . Ve N P P R N
Q .. nay dugc cung cap bai hoi nudc va do dé cd thé viét la:
Qnuoc = Qhoi = mhoi X (hhoi - hnuocngung)

Trong do, m, ;la luu lugng hoi vao thiét bj (kg/s), h,,;
(2.676 kJ/kg) 3 entanpy cla hoi bdo hoa tai 4p suat khi quyén
VA h e naung (419 KI/Kg) 1 entanpy cdia nude ngung tai 100°C

(tra theo bang hoi nudc).

Qe =2.091=m,,, x(2.676—419)
2,091

m, ==——=0,927 kg/s =3,34 T/h
2.257
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Hinh 4.7 trinh bay phu tai nhiét va cac dong méi chat cda
bd trao ddi nhiét dusi dang so dd.

Holgiuvae M=3,34T/h
T =100°C | Trang thai

P =1 bar (Hoi b&o hoa
l Chira hoi=1
Q=2.091 kW
Nwé&caiu vao ‘ - Nwé&Caiura
M = 600 kg/min M = 600 kg/min
T = 25°C T=75°C
l M=3,34T/h
. ) T =100°C [ Trang thai
Nwé&c ngwngaaurs P =1 bar [Léng b&o hoa
Chtra hoi=0

Hinh 4.7. Trao dai nhiét gian tiép hoi - nuéc
Theo cach ti€p can truyén thdng, chién lugc co ban dé
t6i vu hda viéc st dung hoi trong mdt qua trinh tiéu thu hoi:

> Giam lugng hoi st dung theo quy trinh, nén: nang cao
hiéu qua cla qua trinh, chuyén nhu cdu duing hoi sang
mdt phan mot nguén nhiét thai;

> (Gidm ap suat hoi t6i muc can thiét cda qua trinh;
> (Cai thién hoi thap ap (hodc ngudn nhiét thai) d& cung
cap cho nhu cau cla qua trinh;

> Tich hop quy trinh dan t6i t8i tu héa ndng luong
thong thé clia nha may.
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4.4. Khu vuc thu héi nuée ngung

T6i uu héa hé théng thu hdi nudc ngung va cac thiét bj
ngoai vi lién quan trong cac nha may cdng nghiép cé thé thuc
hién bang nhiéu gidi phap khac nhau. Cac giai phdp nay co ban
lién quan dén finh vyc quan Iy ndng lugng va nhin chung sé
dem lai nhiing loi ich kinh t& hap dan khi xac dinh duoc cac co
hoi tiét kiém nang luong. Cac gidi phap nay cling rat can thiét
dé d3m bao van hanh lign tuc, hiéu qua va tin cdy cho bat ky
hé théng hoi nao.

M6t s6 co hdi tdi uu héa trong khu vuc thu hoi nudc
ngung bao gom:
> Thuyc hién mdt chuong trinh quan Iy va bao tri biy hoi
hiéu qua;
> Tan dung nudc ngung cé san cang nhiéu cang tot;
> Tan dung nudc ngung & nhiét ndng cao nhat cé thé;
> Cho gidn nd nudc ngung ap suat cao dé tao ra hoi dp
suat thap.
4.4.1. Thuc hién mét chuong trinh quan ly va bao tri bay
hoi hiéu qua

Viéc thyc hién mdt chuong trinh bao tri va quan Iy bay
hoi hiéu qua trong mdt nha may cdng nghiép 13 cuc ky quan
trong. C6 thé cé hang tram b3y hoi trong cac nha mdy 16n
va tat ca s6 bay hoi ndy can duogc kiém tra dinh ky dé ddm
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b3o chiing hoat dong t6t. Can kiém tra tinh ndng hoat dong
clia tat cd cdc biy hoi trong nha may it nhat mbi ndm mot
1an. Cac loai bay hoi c6 thé hoat dong dua trén cac nguyén ly
khac nhau. D& danh gid cac bay hoi, quan trong 13 phai ndm
dugc cach thic van hanh cda ting loai. Do do, viéc kiém tra
can duoc thuc hién bdi cac nhan vién dugc dao tao, hiéu hoat
dong clia bay hoi va hé thdng hoi néi chung. Tinh nang hoat
dong cla by hoi nén dugc danh gid bang cach st dung cac
cong cu thich hop nhu cdm bién siéu 4m va nhiét ké.

C6 2 dang 16i chinh & by hoi cé thé 3nh hudng dang ké
dén tinh kinh t& hodc kha nang hoat ddng:

> L6i md (khong dong kin duoc);

> L&i dong kin (khéng mé duoc).

B3y hoi bj 16i m& s& dan dén viéc hoi bj thoat ra khoi hé
théng, gay ra ro ri hoi. Bay hoi bj 16i déng kin khién cho nudc
ngung khdng thoat ra dugc va gay ra don & nudc ngung trong
thit bi. N&u b3y hoi nay I13p trong mot bd trao ddi nhiét, thi
qua trinh cdng nghé sé bj gi6i han vé céng suat nhiét. Trudng
hop by hoi nay 1am viéc cho mdt dudng 6ng cap hoi, viéc
dong nudc ngung cé thé gay ra hién tuong thuy kich va lam
hu hai cdc bd phan trén dudng 6ng. Ngay ca khi hé théng hoi
duoc bdo tri t6t thi van cé khodng 10% by hoi bj hu hdng mbi
nam. Néu khong dugc kiém soat, didu nay c6 thé gay ra ton
that kinh t& dang ké va cac van dé van hanh cla hé thong.
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K&t qua danh gia phai dugc 1ap thanh mdt co sé dit liéu
bao gdm cac k&t qua kiém tra bay hoi:

> BAy hoi t6t va 13m viéc dung yéu cau;

> BAy bj I16i m& va ro ri hoi;

> BAy bj 16i md va xa ra mdi truong xung quanh;

> Bay bj 16i déng kin.

Udc tinh ton that hoi cho méi b3y hoi bj ro ri can duoc dua
vao danh gia. Mot phuong phap t5t dé tinh tn that hoi 16n
nhat qua mdt by hoai b 16i 13 thuc hién tinh todn theo cdng
thurc 16 tiét luu (xem cong thic Napier). Day 1a muc t8n that
hoi 16n nhat cho mot bay hai cu thé. C6 thé cé sai sO vi khdng
xac dinh dugc cé vat can bén trong dong chay nay hay khoéng.
Tuy nhién, mdt udc tinh gan ding vé ton that hoi 13 dd dé cho
phép xac dinh uu tién stra chita.

C6 mot sd phuong phap va ki thudt duoc ap dung trong
cong nghiép dé kiém tra tinh trang hoat dong cia biy hoi, nhr;

> Kiém tra truc quan;

> Kidm tra bang k{ thuat am thanh;

> Ki8m tra bing nhiét k&;

> Theo dbi truc tuyé&n theo thoi gian thuc.

Trong hau hét cac truong hop, viéc str dung mét phuong
phap c6 thé khong dua ra cau tra 10i théa dang vé tinh trang
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hoat ddng clia bay hoi. Do d6, khuyén nghi nén két hop céc
phuong phap néu trén. Ngoai ra, cong viéc kiém tra b3y hoi
doi hoi phai dugc dao tao ddy da va cé hiéu bidt sau vé hoat
déng cla bay hoi, cho nén viéc st dung dich vu bén ngoai cho
hoat ddng nay theo dinh ky la diéu nén lam. Hau hét cdc nha
san xuat va cung cap by hoi déu cung cp dich vu danh gid
bay hoi véi muc chi phi t8i thiu hodc mién phi cho cac nha
may c6ng nghiép.

Duy tri co sé dii lidu vé b3y hoai 13 viéc rat can thiét dé c6
chuong trinh quan Iy by hoi hiéu qua. Co s& di liéu nay toi
thiBu phai bao gdm cac thong tin sau day:

> S8 thé bay hoi;
Vi tri 13p dat;
Loai b3y hoi;
S6 model;

Nha san xuat;

Ngay b3y hoi dugc kiém tra tinh ndng gan nhat;

Y YV Y VY YV V¥

Ngay bay hoi duoc 13p dit (hodc 13p d3t lai sau khi
bi 16i);

> Nguyén nhan gay ra 16i cla b3y hoi;

> Tén cla nqudi I13p dit hodc thay thé by hoai I6i;

> Kha nang thiét hai kinh t& néu b3y hoi bj 16i md;
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> Kha ndng gay ra cac van dé cho san xu3t néu bay hoi
bi 16i m&;

> Kha n3ng gay ra cac van dé cho san xuat néu bay hoi
bi I8i déng kin:

> DA3u hiéu chi bdo clia b3y hoi bj 16i m&;

> DA&u hiéu chi bdo ctia bay hoai bj 16i ddng kin.

Néu khong thuc hién viéc danh gid chi tiét bay hoi tai nha
may thi rat khé dinh luong dugc cac loi ich do chuong trinh
quan Iy by hoi mang lai. Tuy nhién, kinh nghiém thyc t& va
s6 liéu thdng ké d3 ching minh rang khi cac bay hoi bj hong
ma khéng duoc thay thé hoic stra chifa, chiing cé thé dan dén
mot su 1dng phi nang lugng dang k&, 1a nguyén nhan gay ra tai
nan va su cd trong san xuat va anh hudng nghiém trong dén
d tin cdy cda hé théng.

Cong cu MEASUR clia B6 Nang lugng Hoa Ky cho phép
dua ra mdt udc tinh & mic t6ng quét vé tiém ning tiét kiem
nang luong va tiét kiém chi phi théng qua viéc thuc hién mot
chuong trinh quan Iy va bao tri hiéu qua cac bay hoi. Udc tinh
nay dua trén ty |é hu hdng b3y hoi trong lich st, s& lugng bay
hoi trong nha may va thoi diém gan nhat thyc hién viéc danh
gid bay hoi va cac hoat dong stra chita hodc thay thé by hoi
trong nha may.
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4.4.2. Tan dung nudc ngung c6 san cang nhiéu cang tot

Nudc ngung dugc tao ra sau khi hoi da truyén di toan
bo nhiét héa hoi va ngung tu thanh nudc. C6 mot luong nhiét
ning dang k& van con lai trong nudc ngung. Thu héi dugc
mdt don vi nudc ngung c6 nghia la giam bdt dugc mot don vi

s ~ ~ A 2. 2 s s R n e

nuoc cap bd sung can phai xu ly. Do do, thu hoi thém nudc
ngung sé:

> Gidm nang lugng can cung cap cho khi khi;

> Gidm luong nudc cap bd sung can phai x 1y;

> Gidm hoa chat x{ Iy nuéc;

> Gidm luong nudc d8 13m ngudi trudc khi xa xudng

ranh thoat.

T6i wu héa thu hdi nudc ngung bat dau bang viéc danh
gid luong nudc ngung hién tai cé khd ndng thu hdi. Luong nudce
ngung thu hdi nén dugc danh gid theo cdc muc dp suat khac
nhau. Trong cac nha mdy c6ng nghiép 16n cé hé théng phan
phdi hoi va thiét bj st dung hoi pha trén dién rong, viéc thu
hoi nudc ngung phu thudc vao cac yéu td sau:

> Muc d6 nhiém ban cla nudc ngung;

> Chi phi cho thiét bj thu hoi;

> Chi phi cho dudng 8ng nudc ngung.

C4c thiét bj do hién nay cho phép theo ddi murc d§ nhiém
ban trong nudc ngung theo thoi gian thuc. Nhiing thiét bj
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nay da duoc dp dung rat thanh cdng trong cac nha may céng
nghiép, cho phép thu gom nudc ngung tU tat cd cac noi c6
thé, bao gdm ca nhiing khu vuc nudc ngung cé kha nang bi
nhi&m ban. Chiic ndng cla loai thiét bi nay dua trén viéc gidam
sat mdc dd nhiém ban hodic do dan dién duoc dinh trudc doi
véi nudc ngung, va mot khi cdc mic d6 nay bi vuot qua thi sé
ty dong mé van dé xa bd nudéc ngung xudng ranh thodat, ddng
thoi déng dudng hoi vé nha 16 hoi. Moi tinh hudng can phai
dugc danh gid dya trén hiéu qua va kha nang ap dung. Can luu
y Cac nguy co cao vé nhiém ban hé thdng nudc cap 16 hoi khi
thuyrc hién gidi phap nay.

Chi phi thiét bj va duong 6ng thu hdi nudc ngung phy
thudc vao vi tri thuc t& cla cdc thiét bij tiéu thu hoi so véi vi
tri nha 10 hoi va khodng cach phai I3p dit duong 6ng dé dua
nudc ngung vé nha 16 hoi. Ngoai ra, trong thiét ké cling phai
can nhic phuong 4n dung bom dién dé bom nudc ngung vé
hodc st dung ap luc hoi va tram nang.

Binh chifa nudc ngung c6 thé st dung 13m mot diém thu
gom nudc ngung cuc bd va gidp giam chi phi dy an cho viéc
bom nudc ngung vé tir timg hé tiéu thu hoi. Ngoai ra, binh
chira nudc ngung va binh gidn nd (flash tank) lam giam lugng
hoi di vao dudng 8ng thu hdi nudc ngung va diéu nay sé gilp
gidm bot sy can trd dong chay trong dudng 6ng thu hdi. Ching
cling s& gidp loai bd hién tuogng thuy kich trong cac hé théng
thu hdi nudc ngung.
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Luong nudc ngung can thu hdi cd thé duoc xac dinh bang
nhiéu cach khac nhau, bao gom:

> Luu lugng hoi;
> Kich c& bay hoi;

> (an bang nang luong va can bang khdi luong trén bd
trao doi nhiét s dung hoi;

> Cdc diéu kién thiét ké;
> X6 dyng nudc va dong hd bam gid (can thao tac hét
suc than trong).

4.4.3. Tan dung nudc ngung o nhiét nang cao nhat co thé

TU cdc phan tich & trén cé thé thay rang, nhiét do nudc
ngung thu hdi cang cao thi y&u cau gia nhiét nudc cap tai thiét
bi kh(r khi cang gidm. Diéu nay dong nghia véi viéc tiét kiém
hoi va chi phi ndng luong. Hiéu qua tU co héi t8i tu héa nay cd
thé danh gia theo cach tuong tu nhu d3 dugc dé cdp va minh
hoa trong truong hogp trén day. Tuy nhién viéc thu gom va dua
nudc ngung nhiét dd cao trd vé nha 16 hoi phai thuc hién hét
stic can trong dé tranh xay ra cac van dé vé van hanh. Moi
quan tam I6n nhat 1a su hod hoi ¢ 4p suat thap (flashing) cé
thé xay ra trong cac duong 6ng thu hdi nudc ngung. Van dé
nady c6 thé trd nén nghiém trong hon trong hé théng hoi cé
nhidu muc ap suat, trong dé nudc ngung thu hdi tir cac diém
khac nhau duoc tron 13n va cd su chénh 1&ch I6n vé nhiét do
gita cac duong thu hdi nudc ngung.
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Khi thyc hién t6i uu hda hé théng hoi can can nhac chi phi
dau tu phat sinh dé& cd hé théng chuyén dung thu hdi nudc
ngung nhiét dd cao so vdi hé thdng don gidn gdm bon chia
nudc ngung/binh gidn nd (cé duong thodat hoi ra moéi truong)
lam that thoat luong nhiét bo sung do nhiét d6 cao nay. Tuy
thudc vao luong nudc ngung, nhiét ndng ndy cd thé rat dang
ké va can 6 ging bang moi cach dé thu gom va dua trd lai nha
6 hoi lugng nudc ngung ndy véi nhiét ndng cao nhat ¢ thé.

4.4.4. Cho gian no nudc ngung ap suat cao dé tao ra hoi
ap suat thap

Trong cac nha mdy cong nghiép cd st dung hoi & cac mic
ap suat khac nhau, co hdi ti tu hda nay cé thé tac dong dang
ké dén chi phi nang Iluong va chi phi van hanh. Nhu d3 dé cap
trén day, nudc ngung chda rat nhiéu nhiét ndng, va néu nudc
ngung duoc thu gom & &p suat cao hon thi c6 thé cho gidn
nd dé tao ra hoi 4p suat thap. TUy thudc vao vj tri va khodng
cach dén cac 6ng gdp hoi hodc thiét bj sirdung hoi, hoi dp suat
thap nay c6 thé tryc ti€p bu dap cho lugng hoi méi (do 16 hoi
tao ra) trén nhanh hoi ap suat thap.

P& danh gia tac dong kinh t& thyc su clia co hdi t6i uu hda
nay can phai st dung mdt md hinh hé thdng hoi duoc thiét 1ap
trén co s& nhiét dong hoc tin cdy, va céng cu MEASUR clia Bo
Nang lugng Hoa Ky la mdt cdng cu hitu ich dé xac dinh co hoi
t6i tu héa nay. Hinh 4.8 thé hién anh chup man hinh mét so
dd can bang hé théng hoi cdng nghiép don gian trong cdng cu
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MEASUR dé minh hoa tic ddng clia viéc héa hoi nudc ngung
ap suit cao dé tao ra hoi dp suat thap.

Flash high steam v Q  e— Q

4.31 thr Click-on and mouse-over equipment and components for more

details.
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Hinh 4.8. Hoa hoi nuéc ngung ap suat cao
deé tao ra hoi ap suat thap

95



CA’M NANG HUGNG DAN KY THUAT VE HE THONG HOI CONG NGHIEP
NHAM T61 UU HOA SU' DUNG HIEU QUA NANG LUONG TRONG CAC NGANH CONG NGHIEP

HUGNG DAN SU DUNG PHAN MEM
CHUYEN DUNG TRONG TINH TOAN
HE THONG HOI MEASUR

MEASUR (Manufacturing Energy Assessment Software
for Utility Reduction) la m6t nén tang tinh todn dugc phat
trién bdi Bo Nang luong Hoa Ky (US Department of Energy)
tor nhitng nam 1990, c6 kha nang md phdng toan bd hé
théng hoi, hé théng sudi, khi nén, bom, quat, hé théng
nudc thai va doéng co. Tai liéu nay tap trung vao phan cong
cu trong MEASUR dung dé danh gid hé thong hoi. Vigc st
dung MEASUR 13 hoan toan mién phi va cé thé truy cp truc
tuyén trén trang web chinh thic cia Bd Nang lugng Hoa Ky,
https.//measur.ornl.gov/landing-screen. Hinh 5.1 thé hién
man hinh giao dién khi maéi truy cap MEASUR (landing page
of MEASUR).
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o

@kiicisy O MEASUR

Energy Efficiency &
Renewable Energy
Welcome to the most efficient way to manage and opti

your facilities' systems and equipment

*, | Energy Efficiency &
Renewable Energy

Hinh 5.1. Man hinh giao dién khi méi truy cap MEASUR

MEASUR giup nguoi dung xac dinh va danh gid mot cach
dinh luong cac co hdi tiét kiem nang lugng tiém nang trong hé
th6ng hoi. Ngudi dung cé thé hiéu r& hon vé diéu kién van hanh
hién tai cda cac thanh phan trong hé théng hoi, bao gom 10 hoi,
tuabin, cac hd/don vi tiéu thu hoi, thu hdi nhiét, binh flash, v.v.
Cong cu nay giup udc luong cdac luu lugng hoi khac nhau trong
toan bd hé théng va thirnghiém cac kich ban “nhu thé nao néu”
cho cac co hdi khac nhau dé gidm bét luong ndng luong strdung.

5.1. Cac cong cu tinh toan vé hé thong hoi (Steam
Calculators)

Cé mdt s6 cdng cy tinh toan (All Calculators - Hinh 5.2)
duoc cung cdp trong MEASUR. Muc dich chinh cdia nhiting c6ng
cu nay la cung ca8p mdt phan tich nhanh chdng nhung co ban
va dang tin cdy cho mdt s& danh gid thdng thuong ddi véi mot
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s6 md hinh phtic tap. Cac céng cy tinh toan (Calculators) dugc
chia thanh cac danh muc hé thdng khac nhau nhu Téng quat
(General), Khi nén (Compressed Air), Quat (Fans), Chi€u sang
(Lightning), Bdng co (Motors), Lam mat (Process Cooling), Gia
nhiét (Process Heating), Bom (Pumps), Hoi (Steam) va Nudc
thai (Wastewater).

- P P— B O b
- Eaamges

General Calculators

a— B

Hinh 5.2. Giao dién dé lwa chon mot s6 cong cu tinh toan
All Calculators trong MEASUR

S vesDE @Rl

cx O B

Saturated Properties
Calculate the properties of saturated steam, via IAPWS R7-97

Hinh 5.3. Giao dién dé lwa chon mét s6 cong cu tinh toan
cho hé thong hoi (Steam)
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Mdt s6 cong cu tinh todn cu thé cho hé thdng hoi (Steam)
nhu trong hinh 5.3 gom:

o

Steam properties: Tinh todn théng s nhiét déng cda
hoi (bat ky)

Saturated properties: Tinh todn théng sé nhiét déng
clia hoi bdo hoa

Steam reduction: Tinh todn lugng giam tiéu thy hoi
Stack loss: Tinh tn that theo khéi thai

Boiler: Tinh todan 10 hoi

Steam turbine: Tuabin hoi

Pipe insulation: Tinh todn cach nhiét cho dng

Tank insulation: Tinh toan cach nhiét cho bén

Boiler blowdown rate: Ty 1& xa day 10 hoi

Deaerator: Thiét bj khtt khi

Flash tank: Binh hoi giam 4p

PRV: Pressure Reducing Valve, VVan giam ap

Header: 6ng gop

Heat loss: Tinh todn t6n that nhiét

\lent steam to heat water: Duing hoi xa dé gia nhiét nudc

Heat recovery from condensing heat exchanger:
Thiét bj thu hdi nhiét ngung tu

Feedwater economizer: BO ham nudc dé gia nhiét
nuoc cap

99



CZ’\M NANG HUGNG DAN KY THUAT VE HE THONG HOI CONG NGHIEP
NHAM T61 UU HOA SU' DUNG HIEU QUA NANG LUONG TRONG CAC NGANH CONG NGHIEP

M&i cong cu tinh toan (Calculators) duoc chay doc 13p dé
mo phdng nhanh chéng v& mot bo phan clia hé thdng hodc dé
hiéu vé mdt van dé lién quan d&n nidng luong. Nguoi dung can
luu v rang muc dich cOa céc céng cu tinh toan (Calculators)
khong thé thay thé cho mot danh gid tdng thé vé toan bd hé
théng. Hinh 5.4 hién thj phan tinh toan Lo hoi va cung cap
théng tin vé hoat dong |6 hoi dudi dang bang.

ii’.‘y BOILER

RESULTS HELP

Blowdown Rate B

Seam . combustionEfficien ey

ressure = T Fuel Eneroy 208G

Hinh 5.4. Cong cu tinh toan Lo hoi (Boiler Calculator)
trong MEASUR

MGi c6ng cu tinh toan (calculators) déu cé mdt phan TRQ
GIUP (HELP) cho phép hiéu rd hon vé cac gid trj dau vao duoc
yéu cau cho cdng cu tinh todn va céc gid tri dau ra sé tinh
duoc nhu thé nao. Phan Tro gidp (HELP) cé san trong C6ng
cu tinh todn (Calculator) s& hd trg khi nhdp cac gid tri dau
vao. N&u ngudi dung c6 sai st khi nhap gid tri dau vao (ngoai
pham vi gia tri cho phép cua gid tri dau vao du kién), hé théng
s& nhan dién va cung cap mdt pham vi cac gid tri dau vao dugc
cho phép déi véi tham sé do.
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M6t s6 cdng cu tinh todn hoi (Steam calculators) s& duoc
s dung rat thuong xuyén nhu Steam properties (Tinh toan
thong s nhiét dong cta hoi (bat ky) va Stack loss (Tinh t6n
that theo khdi thai). K&t qua tinh todn cla cac céng cu nay
déi khi cé thé duoc st dyng lam dau vao cho cac cdng cu
tinh toan (calculators) khac. Trong khi d6, mdt s6 céng cu tinh
toan rat phuc tap va cd thé chi duoc st dung mot hodc hai lan
trong qua trinh danh gia nang lugng nhu Heat recovery from
condensing heat exchanger (Thiét bj thu hdi nhiét ngung
tu), Feedwater economizer (B6 ham nudc dé gia nhiét nudc
cap).... Viéc ap dung thuc té cda cac co hdi thu hoi nhiét nay
khong chi dua trén cong cu tinh todn (Calculators) ma con yéu
cau hidu vé phan b nhiét dg, thist k& clia b trao ddi nhiét,
cac rang budc vé vj tri vat Iy thuc té/san cé cla khdng gian,
V.v. Tém lai, cac céng cu tinh toan (Calculators) cung cap mot
cach tuyét voi d& nhanh chéng danh gid va mé phdng mot
thanh phan/co héi trong hé thdng hoi. Dua trén k&t qua tir cac
Cong cu tinh todn, ngudi dung c6 thé xac dinh mic do cong
stc - thoi gian va tién bac - can dau tu dé tiép tuc danh gid va
khai thac cac co hoi do.
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5.2. Cac budc thuc hanh co ban trén phan mém MEASUR

5.2.1. Tong quan vé cong cu danh gia hé thong hoi
(Steam Assessment) trong MEASUR

us Cx O b
@kiray |~ ' oo
Energy Efsciency & [Ev eS— Py —— o S T p—
Energy Eficiency 1
Renewable Enengy w
A ESSMENTS IN
T S
o
B AN Assersmenns
4 T Enwranen s Emangy ved Mo Eracpy ot [T i
o 1819000 e I - Cont %
- ot e Sam Cout
& Elsciicty Cont
a p rrem— - | —— I —— -
B AL ke i s E i e 8 B
o Bavwiing Dot [
[+ d A Pro-Assessment | Screening hovan Fre vk Fror
- Hovemi B
[ Wt L Wit s o
H 40 PonLasesment fourg o s S3cARy ey e
Vo Low
. e -

Hinh 5.5. Nut Import trong Giao dién All Assessments
dé mo file Panh gia c6 san

Nhu da dé cap 6 trén, MEASUR c6 kha nang thyc hién
nhiéu danh gia hé thdng nang luong khac nhau, nhung trong
pham vi tai liéu nay tap trung vao Danh gid hé thdng hoi
(Steam Assessment) trong MEASUR.

Panh gid hé thdong hoi (Steam Assessment) trong
MEASUR b3t dau bang mdt danh gid mai (New Assessment)
hodic ngudi dung c6 thé mé mot tép danh gia hé thong hoi
trudc d6 bang cach st dung chitc ndng “Import” trong giao
dién All Assessments nhu hinh 5.5.
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Hinh 5.6 thé hién giao dién phan cai dit tong quan cho
muc danh gid hé théng hoi, noi ngudi dung ¢ thé chon don vi
do (Imperial — hé Anh-My, Metric - hé Qudc t& hodc Tuy chinh).
Cac gid tri mdc dinh dugc cung cap cho cac tham s6 khac nhau
trong mot hé thong cu thé, nhung ngudi dung hoan toan cd thé
tinh chinh thém cac don vj thdng s riéng I tir cdc menu. Cac
ghi chd vé thiét bj (Equipment notes) va cac ghi chd vé diéu
kién van hanh trong qua trinh danh gia (Operating Conditions
at time of Assessment) cting cé thé dugc thém & giao dién nay.

« © 5 messuromlgovsmi/i2 Tx O B

/. SSO Experts Example
X System Setup | Assessment Diag Report  Sar Caleul:
] Last moified: Jul 18, 2024 ysem Seup i g R sy @i AXans 4

n Assessment Settings. a Operations a Boiler n Header B Turbine

HELP

System Basics Help

Next

Hinh 5.6. Giao dién phan cai dat tong quan
cta muc danh gia hé thong hoi (Assessment Settings)

5.2.2. Lua chon nhién liéu cho viéc san xuat hoi

Trong MEASUR, nguoi dung c6 thé linh hoat Iua chon loai
nhién liéu duoc st dung cho qua trinh san xuat ra hoi nudc.
Piéu nay duogc thuc hién trong phan Assessments (Danh
gid), tab System Setup (Thiét Iap hé théng), muc Operations

103



CAM NANG HUGNG DAN K¥ THUAT VE HE THONG HOI CONG NGHIEP
NHAM TGI UU HOA S DUNG HIEU QUA NANG LUGNG TRONG CAC NGANH CONG NGHIEP

(Hoat dong), tiéu muc Energy Source (ngudn ning Iuong)
trong phan Carbon Emissions From Fuel (Phat thai cacbon tu
nhién ligu), nhu thé hién & hinh 5.7.

Trudc tién, nguoi dung luya chon loai nhién liéu trong
danh sach tiéu muc Energy Source (ngudn nang luong), chon
xem d6 13 loai nhién lidu khi thién nhién, nhién liéu dau mo,
nhién liéu sinh khdi, than, hay cac loai nhién liéu, hodc hon
hop nhién liéu khac v.v. Sau khi da chon xong, danh séach tiép
theo s& chuyén sang nhién liéu cy thé (Dong “Fuel type” van
trong phan Carbon Emissions From Fuel (Phat thai cacbon tur
nhién liéu)). C6 hon 35 loai nhién liéu khac nhau dugc tich hop
san trong MEASUR. Cac gia trj nhiét tri cao (Higher Heating
Value - HHV) va hé s6 phat thai riéng biét ctia chiing da duoc
thiét 1ap trong MEASUR.

€ > € % measuroml.gov/ssmt/2 T x O |-

(ED Assessment settings () Operations. (B soieer (@) Heacer B ruvine

OPERATING CONDITIONS HELP

Steam Operations Help

Enter o calculate your system'

CO; Savings Help

This calculator lets the user determine carbon dioxide (CO,) emissions for given
combustion fuel, biofuel, refrigerant charge, purchased gases, purchased electicity from
the grid. It also helps to calculate the emissions fuel use for transportation. Select the
emission source type to select the emission from combustion fuel, biofuel, refrigerant
charge, purchased gases, purchased electricity from the grid. Next select the emission
source and corresponding fuel type. For calculating emission from purchased electricity
from the grid select Electricity under Emission Source Type. Enter the facility's eGrid
region for electricity. The emission output rate can be edited but wil return to the default
value when the electricity/fuel options are changed. Emission Output Rates were
obtained from the EPA and the Electronic Code of Federal Regulations.

US. Average US EPA Emissions Factorsfor Greenhiouse Gas Inventories (PDF)
g Energy Source

Type offul reating el Type dropdown optons). Can choose from Steam & Hot

Water Natural Gas. Pelroleum-based fuels (inoludina diesel and aasaine). bomass fuels incuding biodiesel

Hinh 5.7. Giao dién lua chon nhién liéu
str dung cho viéc san xuat hoi
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ssssssssssssssssssssssssssssssssssssssssssss

+Add New Source

..

Hinh 5.8. Cong cu tinh Hé s6 phat thai cachon
cho loai nhién liéu dugc nhap boi nguai ding

Ngoai ra, ngudi dung ciing cé thé nhap thdng s ca loai
nhién liéu riéng cda minh - dya trén su k&t hop cda cac nhién
liéu @3 dugc tich hop san trong MEASUR hodc st dung phan
tich thanh phan nhién liéu cho loai nhién liéu cu thé dé. Nguoi
dung cting cd kha nang stra ddi hé s phat thai duoc cung cap
trong MEASUR. Ngudi dung cling ¢ thé tinh todn hé s phat
thai bang cach st dung dinh dang bang nhu dugc cung cap
trong MEASUR va duoc hién thi trong Hinh 5.8.

Can luu y rang chi phi ndng lugng nhién liéu ludn duoc
cung cap trong MEASUR duéi dang $/don vi ndng luong (vi du:
$/GJ, $/M|, S/kcal). Nguoi dung chon don vi nang lugng dugc
st dung trong MEASUR trén man hinh Assessment Settings
(Cai @3t Banh gid) nhu hinh 5.9.

Néu cac chi phi nhién liéu dugc duoc tinh theo thé tich
(vi du: $/m3, $/tan), thi nguodi dung s& can thuc hién viéc
tinh todn bén ngoai tuong tu nhu dugc hién thi trong Bang
5.1 dé chuyén ddi cac chi phi nhién liu thanh don vj tinh
theo ndng luong.
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€ 5 C = measuromlgov/ssmi/e2

Cx O B
R System Setu
n Assessment Settings e Operations e Boiler n Header B Turbine
$S0 EXPERTS EXAMPLE SETTINGS HELP
Currenc s 8
y ‘ System Basics Help
Units of Measure
Your system basics help define the sure and other information related to the system you are
modeling fo ths assessment inherited by default from your directory or applications settings
and can be f
Ki
Mogajouis (4J)
Operating Conditions at time of Assessment
;

Hinh 5.9. Giao dién dé lua chon don vi dé tinh chi phi cho nang luong

Bang 5.1. Nhiét tri cao (Higher Heating Values - HHV)
cua mot so loai nhién liéu thong dung

Pon Gid dién hinh | Nhiét Bon ai4
Nhién liéu vi do [$/donvido | tricao s /ng]
luong luong] [k)/ka]
Khi thién nhién Nm3 1,00 54220 | 26,35
D3au DO (#2 Fuel Oil) tan 1.500 45125 | 33,24
Dau FO (LS) tan 785 43595 | 18,01
(#6 Fuel Oil LS)
D4u FO (HS) tan 797 43764 | 18,21
(#6 Fuel Oil HS)
Than bitum tan 171 31.890| 5,36
Than & bitum tan 129 23465 | 5,50
Cui go tan 22 12.215| 1,80
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5.2.3. Thiét l1ap cac diéu kién lam viéc (Operating
Conditions) cua hé thong hoi

Hinh 5.10 trinh bay giao dién cda phan Diéu kién van
hanh (Operations) cho viéc Danh gid hé théng hoi. Cac chi tiét
chung va chi phi tién ich cho hoat dong nha may duoc cung
cap & day va cy thé hon 13 lién quan dén hé thong hoi. Ngoai
ra, ngudn nhién liéu cho viéc tao ra hoi nudc va cac yéu to
phat thai cho c3 nhién liéu duoc st dung dé tao ra hoi nudc va
dién ndng duoc tao ra ngoai céng trinh cling duoc cung cap &
giao dién nay.

Muc 3 - Lo hoi (Boiler) cla phan danh gid hé thdng hoi
duoc hién thi nhu trong Hinh 5.11. Day 1a phan dai dién cho
khu vuc san xudt ra hoi nudc. Trong phan nay, cé mot sé céng
cu tinh todn (calculators) duoc lién k&t dé cho phép thuc hién
cac tinh todn cu thé dua trén di lidu thuc t& trén thuc dia
trong qua trinh danh gia nang luong.

Hinh 5.12 thé hién giao dién cGa phan tiép theo, 4 - Mrc
ap suat hoi (Header), d& nhap thong s& dau vao cla khu vuc
phan phdi, tiéu thy va thu hdi nudc ngung. Phan nay bat dau
bang viéc xac dinh s6 muc dp sudt hoi (Number of Headers).
S& lugng nay tuong ing vai s6 lugng cac muc &p sudt ¢ trong
hé théng hoi. MEASUR cho phép thiét I1ap ba loai hé thdng hoi
khac nhau véi ba mau md hinh hé théng hoi dugc thiét 13p so
bd: hé théng cé mdt, hodc hai, hodc bd gdp hoi (tic [a mdt,
hodc hai, hodc ba muc gid tri cla ap suat hoi trong hé théng).
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€ 5 ¢ 5 measwomigov/ssmys2

B

Assessment Settings  (EJ) Operations.

System Setup

(6 soier (] Hoader

Cx OB

B ruvine

OPERATING CONDITIONS

HELP

o760 Tresir
oo
. S
Make-Up Water Cost ors——— [sma)
Carbon Emissions From Fuel
Energy Source Petroleum-based fuels
o e et e s .
b Erssons o sy
o s
e segon 05 ha

Back

Steam Operations Help

Hinh 5.10. Giao dién phan 2-van hanh (Operations)
cua hé thong hoi

¢« > a

(€D Assessment Settings Operations

=5 measurmigov/ssmt/82

B soiter (B Hoader

(=30 = N

B rurvine

BOILER DETAILS HELP
Bailer Combustion Efficiency X [% Boiler Help
c
[ [%] | Enter
1s tho blowdown flashed? [N v
Preheat Make-up Water with Blowdown No V]
50 Tc
[ T%
042 To

Back

Hinh 5.11. Giao dién phan 3-Lo hoi (Boiler) cua hé thong hoi
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€ 5 C % measuomlgovissmyss

Assessment Setings () Operations

(B soier

Cx O B

B uine

HEADER DETAILS

HELP

Number Of Headers.

Condensate Retum

Header Help

|

Desuperheat Steam out of Highest Pressure Header |No
Low Pressure Header

Back

to caloulate your system potential

Hinh 5.12. Giao dién phan 4-Mitc ap suat hoi (Header)
ctia hé thong hoi

&

1] ngs (] o

B coier

System Setup

D) Header

TURBINE DETAILS

Condensing Turbine

Isentropic Efficiency |SD | %l
Generator Efficiency [ss [2]
Condenser Pressure |.1 | bara |
Operation Type | Power Vl
Fixed Power [5000 [w]
High Pressure to Low Pressure

Isentropic Efficiency [65 [%]
Generator Efficiency [100 [%]
Operation Type | Balance Header Vl

[l High Pressure to Medium Pressure

[ Medium Pressure o Low Pressure

Hinh 5.13. Giao dién phan 5-Tuabin (Turbine) cta hé thong hoi
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Tai mbi muc 4p suat hoi (High, Medium and Low Pressure
Header), nguoi dung cung cap théng tin vé gia tri ap suat va
luu luong hoi yéu cau bai cdc nhu cau st dung hoi tai cdc muc
ap suat cu thé dé. MEASUR, dua trén cac thong tin d3 nhap vé
cac nguodn st dung hoi, sé xac dinh lugng hoi tuong (ng can
duoc tao ra. Phan nay véu cau thém thdng tin vé:

> Ty & thu hdi nudc ngung (Condensate Recovery
Rate: 13 ty & lugng hoi sau khi s&r dung sé duoc tai st
dung duti dang nudéc ngung);

> Cach thic x{& Iy nudc ngung xubng cac muic ap suat
thap hon (Flash Condensate Coming into Header):
chon Yes néu hé théng hoi s dung binh flash dé
ha dp suat cla nudc ngung tU muc ap sudt cao hon
xudng muc ap suat dang nhap théng sb, vi du: dang &
muc Medium pressure header);

> Ngoai ra, viéc khir qua nhiét (Desuperheat Steam) va
ton that ndng lugng (Heat loss) tai muc 4p suat dé I3
cac tuy chon cho nguoi dung dé mo ta ré hon vé hé
théng hoi dang can danh gia.
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Gl
Q)

181.89 thr

Click-on and and for more

b 23.86 tihr

A )

ondensing HP to LP

Turbine Turbine
r

> Process

7ephr Usage
175 GJihr

2203 Uhr w

(=)

1.3 m*/min
169.43 Uhr Make-Up
Water

T7.57 thh
' 20°C

Hinh 5.14. Giao dién phan So do (Diagram)
thé hién mot mo hinh co so
(Baseline model) cua hé thang hoi trong MEASUR

Hinh 5.13 thé hién giao dién cla phan 5-Tuabin.
MEASUR cho phép md phong bdn loai tuabin khac nhau:
tubin ngung hoi; tuabin ddi 4p ti 4p sudt cao dén ap suat
thap (HP-LP); tuabin d6i ap tir p sudt cao dén ap suat trung
binh (HP-MP); va tuabin déi p tU 4p sudt trung binh dén ap
suat thap (MP-LP).
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P&n Itc nay, tat ca thong tin can thigt d& mo t hé thdng
hoi da hoan thanh va MEASUR sé xdy dung mét mé hinh Co
s@ (Baseline model) dya trén nhitng thong tin da dugc nguoi
dung cung cap. Tab So d6 (Diagram) trong MEASUR cung cap
so do quy trinh cOa hé théng hoi cung véi thdng tin vé 16
hoi, cac mutc ap suat hoi (headers), tuabin, cac ddi tuong tiéu
thu hoi, cdc mic dp suat, nudc ngung, thiét bj kha khi,v.v. So
do (Diagram) du da cé hau hét cac théng tin quan trong cho
ngudi dung, nhung cac thdng tin chi tiét hon van cé thé duoc
xem bdng cach nhap chudt va di chudt qua cac thiét bj va
thanh phan cu thé trong hé thdng. Hinh 5.14 trinh bay so do
quy trinh cGia mé hinh Co s (Baseline model) clia hé théng hoi
da duoc thiét 1ap.

RESULTS HELP RESULTS HELP

COST SUMMARY

STEAM S5YSTEM SUMMARY

Steam Generated
Generation 12,8532 kW

4818 thr [ 128532 kW
Total Operating Cost (e 5.000kW
$137.444.548 Unit Cost 50.10 /KWh
Total $iyr $4.380,000

€Oz Emissions (tonne COalyr)
Emissions From Fuel 265,788.53 Fuel Balance
Emissions From Selling Elestricity a Bailer 005,55 G
Emissions From Change in Electricity Imports L] Unit Cost $20.00/G4

Total Emizsions. 265,782.83 ER CERIERE

Make-Up Water

Boiler Fuel Use 5.304,800.83 Giyr . 1.2 m¥fmin
620,780.00 m*

Boiler Fusl Gost (3) 5132815248 Unit Cost 50.88 im*

Total $iyr 448,202

Electricity
Electricity Generated 13,863 22 KW Total Operafing Cost
Electricity Imported £.000 kW 5137444548
Electricity Cost (5) $4.380.000

MARGINAL STEAM COST

Make-Up Water High Pressure 50202 4
Make-Up Water Required 680.760.08 Medium Pressure se302
Make-up Water Cost (S) 5442.302 Low Prassurs sesoen

Hinh 5.15. Giao dién phan Tong két chung (General Summary)
va Tong két chi phi (Cost Summary) cua hé thong hoi
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Tab So dd (Diagram) cting cung cap cac théng tin tdng hop
cla hé théng hoi vé tiéu thu ndng lugng, phat thai khi va chi phi
nhién liéu, dién, nudc cap cda hé théng hoi tinh theo ndm. Mot
tinh ndng rat manh mé cla MEASUR [a tinh toan gia tri dinh bién
(MARGINAL STEAM COST) clia hoi nudc. Tuy thudc vao cac chi
phi dau vao (nhién lidu, dién, nuéc), hiéu suat tong thé cla hé
théng hoi va hoat d6ng cla tuabin hoi, MEASUR tinh todn chi
phi hoi tai mdi muc ap suat hoi (header). Chi phi dinh bién clia hoi
(MARGINAL STEAM COST) nay dugc s&r dung rat thuong xuyén
trong viéc dinh luong co hdi tiét kiém nang luong. Hinh 4.10 thé
hién giao dién man hinh Tng k&t chung (General Summary) va
Téng k&t chi phi (Cost Summary) clia hé thng hoi.

Nguoi dung MEASUR dugc khuyé&n nghi xay dung su tin
cdy trong md hinh Co s& (baseline model) trudc khi tiép tuc
cac danh gid khéc. So sanh thong tin vé dau vao (ultility) va chi
phi dugc tinh todn trong MEASUR véi hoat ddng thurc t& mang
lai sur tin cdy vé mo hinh co s& (baseline model). D6 chinh xac
clia mo hinh co sé (baseline model) cé anh hudng téi cac tinh
toan chinh xac vé cac tac déng cla cac du an ndng cao hiéu
qua st dung ndng luong sau nay thiét 1ap trén MEASUR.

So dd Sankey trinh bay phan b cac dong nang lugng cla
hé thdng (Hinh 5.16). So dd Sankey chl yé&u dugc st dung dé
minh hoa cac tn that khdc nhau trong mot hé thong ndng
lugng. So dd Sankey nay cé thé dugc truy cap théng qua tab
“Sankey"” trong MEASUR.
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Loss Percent ~ Loss Energy

*OterL e 3 1 , Condensate, Deaerator Vert, , Condensate Flash Tank

Hinh 5.16. Giao dién So d6 Sankey trong MEASUR

5.3. Mot so vi du tinh toan toi vu héa hé thong hoi thuc
hién bang MEASUR

M6 hinh hé théng hoi MEASUR véi 3 muic 4p sudt hoi
(header) 13 tdp hop clia cac md hinh ¢6 1 mic p sudt va 2
mc 4p suat, va 13 md hinh hé théng hoi toan dién nhat cé san
trong MEASUR. Nguoi dung can luu v rdng, mé hinh nay sé
yéu cau thong tin thuc dia chi tiét v& d& md phdng chinh xac
hé théng dang dugc danh gia.

Tab “Péanh gid” (Assessment) 1a cong cu dé tién hanh cac
du an t8i uu héa hé thong hoi. C6 hai lua chon dé tién hanh
phan tich “ nhu thé nao néu “ trén hé théng hoi dang duoc toi
wu héa (Hinh 5.12):

o Explore Opportunities (Novice view) Kham pha Co hoi
(Giao dién danh cho ngudi mai);
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o Modify All Conditions (Expert view) Sira ddi tat ca cc
diéu kién (Giao dién danh cho chuyén gia).

Explore Opportunities  Modily All Conditions
Mowics Virw s i

RESULT
Mow that you have sstup your system and have baselne information, create duplicate bassling
conditions to find effickency opportunities.

Hinh 5.17. Hai lya chon dé tién hanh phan tich (Assessment)
hé thong hoi trong MEASUR

Ca hai lya chon trén (Hinh 5.17) déu s& dan dén cung
mot k&t qua, nhung viéc st dung phuong phap nao phu thudc
vao sa thich cda ngudi dung. Ngoai ra, MEASUR cung cap kha
nang phan tich tich Ity k&t qua clia nhiéu dy én khac nhau dé
t6i uu hda hé théng hoi. Md hinh hé théng trong MEASUR ap
dung “Phuong phap Tiép can trén toan bd Hé théng” mdt cach
chan thuyc va dudi day 13 danh muc cac kha ndng t6i uu héa hé
théng hoi, trong d6 c¢é nhiéu du an riéng I& cé thé dugc danh
gia doc 1ap hodc tich Ity roi danh gia tdng hop cho bat ky hé
théng hoi nao:

o Adjust general operations (Diéu chinh hoat déng chung);

o Adjust unit costs (Diéu chinh chi phi dau vao nhu dién,
nuac, nhién liéu);

o Adjust boiler operations (Diéu chinh hoat déng cua
1 hoi);
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Adjust condensate handling (Diéu chinh viéc xt Iy
nudc ngung);

Adjust heat loss percentages (Diéu chinh ty 1& t6n
that nhiét);

Adjust steam demand / usage (Diéu chinh nhu cau /
thuc t€ mic st dung hoi);

Modify high pressure to low pressure steam turbine
(Thay ddi vé tuabin hoi d6i 4p tUr cap cao 4p sang cap
ha ap);

Modify high pressure to medium pressure steam
tuabin (Thay ddi vé tuabin hoi ddi ap tU cap cao ap
sang cap trung ap);

Modify medium pressure to low pressure steam
tuabin (Thay déi vé tuabin hoi di ap tlr cap trung ap
sang cap ha ap);

Modify condensing steam tuabin (Thay ddi vé tuabin
ngung hoi).
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RESULTS SANKEY HELP

Baseline Scenario 1

Percent Savings (%) —_—

_— 40%
Fuel Usage (GJiyr) 5,304,609 8 5,104,906 9
Fuel Cost (Sfyr) $132,615246 5127622672
Electricity Purchased (kWhiyr) 43,800,000 43,800,000
Electricity Cost (5) 4,380,000 4,380,000
Water Usage (m3fyr) 680.760.1 680,760.1
Water Cost (3iyr) 449,302 449,302
Power Generated (kW) 13,6532 13,653.2
Process Use (GJiyr) 315.2 3152
Stack Loss (GJfyr) 110.2 874
Vent Losses (GJiyr)
Unrecycled Condensate Losses (GJiyr) 467 467
Turbine Losses (GJ/yr) 09 09
Other Losses (GJiyr) 375 375
Annual Emissions (tonne CO3) 266,768.83 256,725.77
Annual Emissions Savings (tonne CO3) — 10,043.06
Annual Cost ($) 137,444,648 132,451,974
Annual Savings ($) —_ 4,992,574

Hinh 5.18. Két qua danh gia ve cac chi phi tiét kiém duoc
cho hé thong hei theo kich ban Scenario 1 dugc tinh toan
thiét lap trong MEASUR

Sau khi du an (hodc cac du an) da duoc chon, MEASUR
tinh todn viéc tiét kiém nhién liéu, nudc va dién, gidm luong
khi thai va téng chi phi tiét kiém duoc, tir dé, trinh bay thong
tin dudi dang bang nhu duogc thé hién trong Hinh 5.18. Su so
sanh luén duogc thyc hién bang cach déi chiéu véi Mé hinh
Co s& (Baseline model). Do dé, viéc ddm bao M6 hinh Co sé
(Baseline model) thurc sur thé hién duoc tinh trang hoat dong
thyc t& cda nha may I3 rat quan trong.

MEASUR luu git tat ca cac dy an t6i uu hda hé théng hoi
(dugc goi la cac kich ban - Scenarios) ma nguoi dung da thuc
hién va cung cap ching dudi dang hai bang dugc ddt canh
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nhau (dugc goi 13 “Executive Summary”) dé& so sanh trong
muc “Bdo cdo” (tab “Report”) (hinh 5.19). C6 mdt sd tab con
b6 sung trong tab “Bao cdo” (Report) cung cap thong tin rat
chi tiét vé danh gia hé thdng hoi.

Ngudi duing cé thé in tat ca thdng tin ndy bang cach st
dyng nut “Print” trong tab “Bao cdo”. Day la mot k&t qua rat
chuyén nghiép va cé thé dé dang dugc st dung nhu mot bao
cdo danh gid nang luong dé gui cho cac cap quan Iy nha may
dé ra cac quyét dinh tiép theo.

5.3.1. Tinh toan ton that theo khdi thai (Stack loss)

C6 nhidu phuong phap khac nhau dé tinh toan ton that
theo khoi thai (Stack loss) nhung phuong phdp nao cling
déu dua trén mot hinh thic nao dé cdia md hinh chay. Vi duy,
Performance Test Code 4 cla ASME quy dinh rd tat ca cac
tham s6, phuong trinh, phuong phap do ludng va thiét bj can
thiét dé tinh toadn chinh xac ton that theo khéi thai (Stack
loss). Phuong phap nay rat chi tiét va thay vi nguoi dung phai
sir dung mét md hinh chay chi tiét, tai liéu huéng dan nay
cung cap hai ngudn dé tinh toan ton that theo khéi thai (Stack
loss) dua trén mot mo hinh dt chdy duoc phét trién béi Tién
st Greg Harrell - B Nang lugng Hoa Ky. Chiing bao gom:

> BAang ton that theo khai thai (Stack loss) (Bang 5.2);

> (6ng cu tinh todn ton that theo khdi thai (Stack loss
calculator) trong phan mém MEASUR (Hinh 5.20).
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Hinh 5.19. Giao dién muc Bao cao (tab “Report”) trong MEASUR

Bang 5.2. Ton that theo khoi thai (Stack loss)
doi v6i nhién liéu khi thién nhién

Bang tra ton that theo khéi thai dbi véi Khi thién nhién dién hinh

Ham Iwong| Ham Iwong| Néng dé Ton that theo khéi thai [%, tinh theo nhiét tri cao cda nhién liéu]
&xy trong | &xy trong | Kkhi chay Nhiét d6 tinh cla khéi thai [A°C]
khéi wét | khéikhé | dwoc {Chénh Igch giira nhiét d6 khéi thai va nhiét do méi trrong)

[l 0%l PPml 1™y 128 156] 183] 211] 230] 267| 204] 322] 350| 378] 406
1.0 1.2 0| 13.6] 14.7] 15.8] 16.9] 18.0] 19.1] 20.2] 21.3] 22.4] 23.6] 24.7] 25.9
2.0 24 0| 13.8] 14.9] 16.1] 17.2] 18.4] 19.5] 20.7] 21.9] 23.1] 24.2] 25.4] 266
3.0 386 0| 140| 152| 184] 176|188 200 21.3] 22.5| 23.7] 25.0/ 26.3| 275
4.0 47 0| 14.2] 155] 16.7] 18.0] 19.3] 20.6] 21.9] 23.2] 24.5] 25.8] 27.2] 28.5
5.0 58 0| 145| 158] 17.2] 185] 19.9] 212 22.6] 24.0] 25.4] 268 282 296
6.0 6.9 0| 14.8] 16.2] 17.6] 19.1] 205] 22.0] 23.4] 24.9] 26.4] 27.8 20.3 30.8
7.0 8.0 0| 15.1] 16.6] 18.4] 19.7] 21.2] 22.8] 24.3] 25.9] 27.5] 20.1] 30.7] 32.3
8.0 91 0| 155| 17.1| 188] 204] 22.1] 23.7| 25.4] 27.1| 28.8] 305 322 33.9
9.0 101 0| 16.0] 17.7] 19.5] 21.2] 23.0] 24.8] 26.6] 28.5] 30.3] 32.1] 34.0 35.8
10.0 11 0| 165| 18.4| 203] 222]242[261] 28.1] 30.1| 32.1] 34.1] 36.1] 38.1
Nhiét dé khéi thai thue T [*C] 121] 149] 177] 204 232] 260| 288] 316] 343] ar1] 300] 427
Nhiét 46 méi trwéng T[C] 21| 21| 2] 2] 2| 21| 21 2| 2] 2] 2] 2

Nguén tham kh3o: M6 hinh chdy phat trién béi Tién si Greg Harrell
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=
& STACK LOSS
Typeof el RESULTS HELP
SERERES
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o Dschge empece Lo
Unburmed Caroon i Ash 3]

Stack Loss 140%
Boiler Combustion Efficiency 86.0%

[S———

Hinh 5.20. Cong cu tinh toan ton that theo khoi thai
(Stack Loss calculator) trong MEASUR

Mb hinh tinh toan ton that theo khéi thai (Stack loss) gia
dinh sy hién dién & muc t6i thiéu (hodc khdng cd) chat chdy
trong khéi thai va khdng cé nudc ngung. Cac dit liéu can thiét
bao gdm: nhién liéu, nhiét d6 khéi thai, ndng dd oxy trong
khdi thai va nhiét do khong khi vao.

RESULTS HELP

[e= <]

[Ty aurl Gas ~Us <

erat
2
Oxyger
oistu fon A 00077 [
Boiler Combustion Eficiency
[E——

Stack Loss (%)

Hinh 5.21. K&t qua tinh ton that theo khéi thai (Stack loss)
cua Boiler ¢ vidu 1

Vidu 1:

Xac dinh t6n that theo khdi thai (Stack loss) cla 16 hoi
nang suat 20 T/h dang hoat d6ng vai cac thdng tin sau:
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Nhiét tri cao (HHV) cta khi ty nhién = 54.220 k|/kg
(40.144 kJ/md)

Ngudn cung cap nhién liéu = 1.693 m®/gid (28 m*/phdit)
Gia nhién liéu = $1.0/m3

Nhiét do khdi thai: 200°C

Oxy trong khéi thai: 5%

Luong chat chady trong phan tich khéi thai cé thé bd qua.

Két qua tinh tén that theo khéi thai (Stack loss) duoc
thé hién & hinh 5.21.

5.3.2. Lap dat thém thiét bi thu hoi nhiét cua khdi thai
(Flue Gas Heat Recovery Equipment)

C6 ba loai thiét bj thu hdi nhiét khoi thai dugc st dung
phé bign trong cac hé théng I hoi cdng nghiép 13

> B6 hadm nudc cap (Feedwater economizers);

> B0 sdy khong khi (Air preheaters);

> B0 thu hdi nhiét ngung ty (Condensing economizers).

Loai thiét bj thu hdi nhiét duoc st dung trong cac hé
théng 16 hoi c6ng nghiép sé phu thudc rat nhiéu vao loai nhién
liéu duoc st dung va thiét ké 16 hoi tuong tng. Hau hét cac 16

hoi cdng nghiép déu sé (nén) cé bd ham nudc cap (feedwater
economizers). Hau hét cac 16 hoi nhién liéu ran va nhién liéu
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c6 do am dang ké s& cé bd say khdng khi (Air preheaters). Mot
s6 luong dang ké 10 hoi cdng nghiép va 16 hoi nha may nhiét
dién s& c6 ca bd hdm nudc cap (feedwater economizers) va
bd sdy khdng khi (Air preheaters). Lo hoi dot nhién liéu sach
(khi tu nhién, methane, dau diesel, v.v.) ¢ thé dugc hudng loi
tlr bd thu hdi nhiét ngung tu (Condensing economizers), tly
thudc vao yéu cau vé nhiét cla toan bd hé théng.

Bé hdm nudc cdp (Feedwater economizers)

M6t bd hdm nudc cap (Feedwater economizers) la mot
thiét bj trao ddi nhiét dugc 13p dt d& thu hdi nhiét tur khoi
thai dé gia nhiét cho nudc cap clia 16 hoi. Day 13 thanh phan
thu hdi nang Iuong phd bién nhat dugc I3p dit trén 10 hoi.
Ngay ca khi 16 hoi duoc thiét ké khéng cé san bd ham nudc cap
(Feedwater economizers), viéc |ap dat mdt bé ham nudc dang
mo-dun tai vi tri duong khéi thai cdia mot 10 hoi Ia hoan toan
kha thi. Cac thiét k& trao ddi nhiét va cong nghé vat liéu tién
tién cho phép t6i thiu hda tn that ap suat & phia khéi thai
va nhiét dd cé thé dat dugc rat t6t dé t6i da héa lugng nhiét
thu hdi dugc du véi dién tich trao déi nhiét 13 t8i thiéu. Ngoai
ra, bd hdm nudc cap co kich thudc nhd gon va thuong khéng
gay ra bat ky rang budc han ché gi vé kich thudc.

Hinh 5.22 trinh bay mdt vi dy vé Cong cu tinh todn bd hdm
nudc cap (feedwater economizer Calculator) trong MEASUR.
Cong cu tinh todn ndy cé thé dugc st dung dé danh gid lugng
nhiét thu hoi duoc tir bd hdm nudc cdp va luong nang luong va
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chi phi tiét kiém duoc lién quan dén viéc I3p ddt bd hdm nudc
cap (feedwater economizer).

Eﬂ FEEDWATER ECONOMIZER

RESULTS HELP

Operating Hours [@eooo il
Fuel [Typical Natural Gas - US. v] [ESsuita
A e Flow Rate of Flue Gases s
Figher Hetng Value Moas [ e otieam 10722 Gllyr
FuelCost N 7T " 2051
= [c| [femrammersem e
Flue Gas Temperature 385 [ Enthalpy of Feedwaier P
Percent Oxygen Or Excess Air? Osygen in Fus Gas ¥] | Flue Gas Outiet Temperaare. e
Oxygen i Fiue Gas . rempertre e
Excess Air 2894%
Gombusion Air Temperature: 2 I Annual Results
Ambient Air Temperature 2 [ Energy Savings 181.122 64
Wostrein Combustion Ax . T CostSevings s
Boler Energy Rate Input [sse18150 [

Salurated v

= ]

105
Boler Blowdown % of Feedwater e
Heat Exchanger Effectiveness E J]

Hinh 5.22. Giao dién Cong cu tinh toan bo ham nudc cap
(Feedwater Economizer Calculator) trong MEASUR

Bé thu héi nhiét ngung tu (Condensing economizers)

Khi hoi nudc 13 san pham clia qué trinh chdy, thong thuong,
né sé & trang thai khi khi thoat ra khéi dng khoi. Tuy nhién,
luong hoi nudc nay chira mdt lugng ndng luong dang ké dé cé
thé duoc thu hdi néu ngung tu dugc lugng hoi nudc nay. Hién
c6 san cdc thiét bj thu hdi nhiét dugc thuong mai hda d3 duoc
thiét k& riéng cho cac nhién liéu chdy sach (khi tu nhién, khi
methane, propane, dau nhién liéu s6 2, v.v.) dé thu hdi nhiét
an clia hoi nudc tir khéi thai. Cac thiét bj nay thuong dugc goi
la b6 thu hdi nhiét ngung tu (condensing economizers).
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Ty thudc vao nhién liéu, b thu hoi nhiét ngung tu cé
thé ting hiéu suat 1o hoi thém 10%. Dé dat dugc sirngung tu
trong dong khéi thai, nhiét d khéi thai phai thap hon nhiét
do dong suong (dew point). Nhiét do dong suong thuong la
60°C khi d6t khi tu nhién va khi nhiét do khéi thai gidm, luong
hoi nudc ngung tu cang nhiéu sé cang cho phép thu hdi nhiét
cao hon.

Luu ¥ rang, vi nhiét dé dong suong diéu khién qua trinh
ngung ty trong khaéi thai, can c6 nhu cau st dung nhiét & nhiét
do thap trong nha may. B9 thu hdi nhiét ngung tu cé thé thu
hoi duoc mét lugng 16n nhiét ndng nhung & nhiét do kha thap.
Cac (ng dung trong cdng nghiép doi hoi nhiéu vé nhiét nang &
nhiét d6 thap nhu nha mdy ché bién thuc pham, nha may hoi
VGi 1y 1& nudc cap bd sung 13 100%, nganh dét may, hé thdng
sudi am,v.v. thuong la cac déi tuong tot cho viéc st dung b
thu hdi nhiét ngung tu.

Viéc danh giad bd thu hoi nhiét ngung tu thdng thudng sé
yéu cdu mdt md hinh dét chdy dua trén &p suat riéng phan va
khéng nam trong pham vi cda tai liéu nay. Tuy nhién, cac nha
san xudt va sach gido trinh vé& bd thu hoi nhiét ngung tu cé
thé cung cap céc biéu db vé thu hdi nhiét d3 dugc xay dung
riéng cho cac nhién liéu chay sach.

Hinh 5.23 trinh bay mét vi du vé Cdng cu tinh todn Thiét
bi thu hoi nhiét ngung tu (Heat recovery from condensing
heat exchanger Calculator) cé san trong MEASUR. Céng cu
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tinh todn ndy cd thé dugc st dung d& danh gia co hdi tiét
kiém nang lugng va chi phi khi s dung thiét bj thu hoi nhiét
ngung tu.

G HEAT RECOVERY FROM CONDENSING HEAT EXCHANGER

RESULTS HELP

Opetng s [ e
Fuel Typical Natural Gas - US. v Excess Air Bo%
AaNewFuz
®I0%
Fuel Cost 5 [
028Kilig-C)
Heat Input 125000
Fiue Gas Flow Rate 5230
Flue Gas Temperature 150
21505

New Flue Gas Temperalure 50 |

5.33Mamr
Percent Orygen Or Excess Air? Oxygenin Flue Gas ~

273030 Mihe
Oxygenin

Total Heat Recovery. 276872 Wi

Combustion Aff Temperature 20 |

stion Al 0 | Annual Results

Moisture in

Fuel Temperature 2 [ Sensible Heat Recovery 2usm
Amblent Ar Temperature 2 [ 21,015,200

Annual Heat Recavery 21,997.748.64

Copy Table

Hinh 5.23. Giao dién Cong cu tinh toan Thiét bi thu hoi
nhiét ngung tu (Heat recovery from condensing heat exchanger
Calculator) trong MEASUR

Vidu2:

M6t 10 hoi, cdng sudt 20 T/h dét khi tu nhién, trudc day
da duogc 13p dat bé hdm nudc cap (Feedwater economizers)
nhung bd ham nudc cap d3 dugc thao ra dé bdo duding va loai
bd can tich tu. D3 qua mdt vai ndm va hién tai 16 hoi van hanh
ma khdng c6 bd hdm nudc cap. Udc tinh co hdi tiét kiém chi
phi nang luong hang ndm khi 13p dat lai bd hdm nudc cdp cho
16 hoi. Bd qua t6n that qua v va ton that do nudc xa 16 cho
cac tinh todn hiéu suat 16 hoi.

125



CZ\M NANG HUGNG DAN KY THUAT VE HE THONG HOI CONG NGHIEP
NHAM T61 UU HOA SU' DUNG HIEU QUA NANG LUONG TRONG CAC NGANH CONG NGHIEP

Nhiét tri cao (HHV) cda khi ty nhién = 54.220 k|/kg
(40.144 kJ/m3)

Luong tiéu hao nhién liéu = 1.693 m?/gio (28 m*/phut)

Chi phi nhién liéu = $1.0/m?

Nhiét do khoi thai tai dau ra khai 16 hoi: 200°C

Lugng oxy trong khdi thai: 5%

Luong chat chdy duoc tim thay trong phan tich khéi thai
13 khdng dang ké

Nhiét d6 moi truong khong khi; 20°C

Chi phi van hanh 10 hoi d dugc tinh todn trong phan
trudce nhu sau:

K, =1.693x1.0=1.6938$/ gio
K, =1.693x1.0x8.760 =14.830.6800% / nam

lo hoi

Ton that theo khéi thai (Stack loss) hién tai da dugc tinh
todn tU Cong cy tinh todn TN that theo khéi thai (Stack Loss
calculator) trong MEASUR Ila 18,2% cho 5% oxy trong khoi
thai, nhiét do khoi thai 200°C va nhiét do méi truong khong
khi 20°C. Do d6, hiéu sudt 16 hoi hién tai, n,, .. 1a 81,8%.

Dua trén diéu kién van hanh trudc dé (theo thiét ké), ta
da biét v6i bd ham nudc cdp (Feedwater economizers) dugc
|ap dat, nhiét do khéi thai khodng ~160°C. Str dung Céng cu
tinh todn T6n that theo khéi thai (Stack Loss calculator) trong
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MEASUR, nhu duoc hién thi trong Hinh 5.24, t8n that theo khéi
thai méi 13 16,3%. Do do, hiéu sudt 16 hoi méi, n_, 13 83,7%.

L
Q‘H STACK LOSS

Type of fuel [G=

RESULTS HELP

Stack Loss (%)

T . 16.3%

[Er—

Hinh 5.24. Giao dién két qua tinh Ton that theo khoi thai (Stack
Loss calculator) trong MEASUR, khi lap dat bo ham nuéc cap
(Feedwater economizers)

Tiét kiém vé chi phi nhién liéu sau khi 13p d3t bd ham
nudc cap duogc tinh nhu sau:

77 hientai
O-khongkhithua = Klohoi (1 -
nmoi

O-khongkhithua =14.830.680 % (1 _ :17 : j

9

O thongkhitha = 336.6588 / nam
5.3.3. Dung nudc ngung cao ap dé san xuat hoi ha ap
Trong cac nha may cong nghiép cé st dung hoi nudc &
cac muc &p sudt khac nhau, co hoi t8i uu hda ndy cé thé anh
hudng dang ké dén tiéu hao nang lugng va chi phi van hanh.
Nhu d3 dé cap 6 phan trudc, nudc ngung chira nhiét nang kha
I6n va néu & &p sudt cao, nudc ngung cé thé duoc thu thap va
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ha 4p nhanh (flash) dé tao ra hoi ha dp. Tuy thudc vao vj tri
va gan cum 6ng gép (headers) hodc thiét bj s dung hoi, hoi
ha ap nay tryc tiép bu dap cho lugng hoi “thuc” tai dng gop &
cap ha 4p, duoc san xuat bai 10 hoi.

Co hdi t6i uu hda nay ré rang s& can mét md hinh hé
thdng hoi c6 co sé nhiét ddng luc hoc viing chic dé danh
gid nhiing tac déng kinh t& thuc sy, va viéc st dung cong cu
MEASUR sé& cung cap mdt phuong tién dé xac dinh co hoi nay.
Hinh 5.25 cung cap mot buc tranh t6ng thé don gidn vé can
bang hé thdng hoi cong nghiép trong MEASUR dé minh hoa
tac dong cla viéc ha dp nhanh (flash) nuéc ngung cao ap dé
san xudt hoi ha ap.

177.64 thr

rrrrr

>

76
174.6 Glihr

< N
1.29 m/min
165.31 vhr 3 Make-Up

Water

77.35 thi
" 20°C

Hinh 5.25. So d6 biéu dien hé thong hai khi co bo tri ha ap nhanh
(flash) nuéc ngung cao ap dé san xuat hoi ha ap trong MEASUR
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PHU LUC
PHU LUC A:
Vi DU VE SU DUNG CONG CU DANH GIA HE THONG HOI (SSST)

GIOI THIEU

pOI TUONG Pai tuong cdia cdng cy ndy |a cac nha quan ly nang
CHO CONG CcU luong hé thdng hoi nudc va nhan vién van hanh hé
théng hoi nudc cho cac nha mdy cdng nghiép - tir
cac nganh dugc Bo Nang lugng (DOE) danh gid la
“Cac nganh cong nghiép ctia tuong lai”. 09 nganh
cong nghiép tuong lai clia B Nang lugng la Nong
nghiép, Ldm san, Khai thac moé, Nhém, Thiy tinh,
DAu khi, Héa chat, Duc kim loai va Thép.

MUC DicH Strdung Céng cu nay s& hé tro ban:

CUA CONG CY a) Phat trién nhan thic sau sic hon vé cac co hoi
DANH GIA cdi thién hé théng hoi nudc;

b) X4c dinh cac hanh dong dé gidm dang ké chi phi
nang lugng hoi nuéc;

¢) Cho phép ban danh gid hoat dong cla hé thdng
hoi nudc dua trén cac phuong phap thyc hanh tot
nhat d3 duoc xac dinh; va

d) So sanh hoat dong cta hé théng hoi nudc cta
ban véi hoat déng cla cac co s& khac (bang cach
S0 sanh cau trd 10i cho cac cdu hoi khac nhau cla
Cong cu xac dinh pham vi).
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GIOI THIEU

CONG CUNAY CO | Céng cu danh gid hé thdng hoi bao gém 08
NHUNG GI? trang tinh:

1. Gi6i thiéu

2. Dt liéu co ban cOa hé théng hoi nudc

3. Hb so hé théng hoi nudc

4. Thuc tién van hanh hé théng hoi nudc - Hé
thdng hoi tong thé

5. Thyc tién van hanh hé théng hoi nudc - Phan
xudng 10 hoi

6. Thuc tién van hanh hé théng hoi nudc - Phan
phi, tiéu thy cudi, thu hoi

7. K&t qua tom tat

8. CAC BUGC TIEP THEO - Tai nguyén bd sung vé
hoi cCia DOE Best Practice

CACH SUDUNG | Truy cdp timg trang tinh b3ng cich nhap vao
CONG cU nhan trang tinh thich hop & cudi man hinh. Vi du:
DANH GIA nhap vao tab “Dit liu co bdn cla hé théng hoi
HOI NUGC nudc” dé truy cap trang tinh do.

B3t dau bang cach chon Tén tép cho bang tinh
cGa ban va Luu ban sao clia bang tinh bang tén do.

Tra 16i cac cau héi trong Trang tinh s 2 - Dit liéu
co ban cta hé théng hoi.

Cung cap diém cho hé théng hoi nudc cla ban
trong Trang tinh tir #3 dén #6. Tung cau hoi
trong 04 trang tinh nay déu cé mot s6 diém cé
thé dat dugc. Nhap diém thich hop cla ban vao
ddng 6 trang tinh.
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GIOI THIEU

Sau khi ban d3 nhap diém ctia minh vao Trang tinh
tir #3 dén #6, hdy chuyén dén Bang tinh #7 -
K&t qua tém tat dé xem ban tém tit vé diém s6
ma ban da nhap.

Sau d6, chuyén dén Trang tinh #8 - CAC BUGC
TIEP THEO - @& biét thong tin V& cic tai lieu
BestPractices khac nham gidp ban cdi thién hé
théng hoi nudc cla minh.

Cubi cung, Luu mot ban sao cla trang tinh d3
hoan thanh cOa ban va In ban sao cla bat ky
Trang tinh nao tu #2 @&n #7 ma ban mudn cé ban
sao trén gidy.

BAN CO TH@ SU | Panh gia k&t qua - C6 bat ky finh vuc ndo ma ban
DUNG KET QUA | c6 thé cai thién nhanh chéng hé théng hoi nudc
CUA MINH NHU | cGia minh khéng?

THE NAO

Chia sé két qua - Chia sé nhiing gi ban hoc dugc
khi st dung céng cy nay véi ddng nghiép va quan
ly cGa ban. Tim kiém co hdi dé xac dinh cac dy an
cdi tién dya trén k&t qua cua ban.

So sanh k&t qua - DOE dang thu thap két qua tur
nhiéu nha may va sé cong bd k&t qua tém tat trén
trang web BestPractices Steam - dé& ban c6 thé
so sanh nhiing gi ban d3 tim thdy cho hé théng
cGa minh véi k&t qua thu dugc trong céc nha may
tuong tu khac.

Hoan thién lai cdng cu sau nay - Ap dung lai Cong
cu danh gid hé thdng hoi cd thé cho thay réng ban
d3 thuc hién cac cai tién hodc duy tri tinh hiéu qua
cla cdc cai tién ma ban da thuc hién trudc dé.
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GIOI THIEU

DOE SE SUDUNG |DOE yéu ciu ban cung cdp két qud cla minh
KET QUA CUA | cho ho. DOE dang tao co s& dit liéu phan héi cho
BAN NHU THE | cac cdu héi cla Cng cy pham vi hoi. Théng tin

NAO tém tdt tr co s& dit liéu nay sé ¢ trén trang
web BestPractice Steam - www.oit.doe.gov/
bestpractices/steam - va cd thé dugc cung cap
cho bat ky ai yéu cau. Sau dé, ban s& c6 thé so
sanh k&t qua ca nhan cda minh véi k&t qua tir tat
ca nhiing nguai tra 16i va tir nhitng nguoi tra 16i c6
nha may cong nghiép thudc loai tuong tu.

Tinh bdo mat théng tin dau vao - DOE sé dam
bdo rang - néu ban cung cap cho ho k&t qua cla
minh - chiing s& khdng dugc phd bign dudi bat ky
hinh thirc nao dugc xac dinh bang tén céng ty cda
ban; két qua s& dugc gil bi mat tuyét déi. DOE
cling s& khéng tiét 16 théng tin lién hé cla ban
cho bat ky nha cung cap dich vy bén thir ba nao, vi
vay ban c6 thé chic chdn ring s& khdng cd lién hé
khdng mong muén nao do ban cung cap két qua
clia minh cho ho.

CACH GU1 KET | Khi ban hoan thanh Cong cu Hoi, ban 6 thé gui
QUA CUABAN | k&t qua cCa minh (bang tép dinh kém email hodc
gt ban sao gidy) toi:

TS. Anthony Wright, Phong thi nghiém qudc gia
0Oak Ridge

bién thoai: 865-946-1353

Email: wrightal@ornl.gov
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GIOI THIEU

CAM ON!!

Chung t6i danh gid cao sirquan tam cla ban trong
viéc str dung Cong cy xac dinh pham vi hé théng
hoi @& danh gid hé thdng hoi nudc clia ban va hy
vong rang ban sé cung cap k&t qua cla minh cho
chiing t6i dé dua vao co s di liéu k&t qua tém tit
ma chuing tdi dang phét trién.

SU CONG NHAN

C6ng cu xac dinh pham vi hé théng Steam dugc
phat trién nho nd luc cta DOE BestPractices
Steam, mdt phan trong cac chuong trinh cdia DOE
Office of Industrial Technologies. Cdm on tat ca
cac thanh vién clia BestPractices Steam Best
Practice va tiéu ban Ky thuat vi d3 xem xét cac
phién ban dau tién cda cdng cy va cung cap v kién
déng gop hitu ich cho qua trinh phat trién cong cu.

Phién ban cap nhat nay cla Cong cy xac dinh
pham vi hé théng hoi bao gém céac cai tién dua
trén nhan xét nhan duoc tr 06 Trung tam Danh
gia Cong nghiép (IAC) clia truong dai hoc. Ching
t6i cling cdm on sur giGp d& cha cac IAC nay.
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DU LIEU CO BAN HE THONG HOI

DU LIEU O BAN VE HE THONG CUA BAN

Phai Iam gi Ghi lai mdt s6 théng tin van hanh co ban vé hé thdng

hoi nudc cta ban.

Tai sao quan trong Viéc ghi lai dit liéu co ban vé hé théng hoi nudc
rat quan trong dé gilp ban xac dinh cac didu kién hién tai trong van
hanh ctia hé thong hoi nudc va thiét 13p dudng co sé/diém chuan ma

ban c6 thé tham khao trong tuong lai.

TRALOI
CHO CAC CAU HOI
DU LIEU CO BAN

Md ta ngdn gon loai hinh san xudt ma
nha may cla ban thuc hién & cdt bén
phai. Néu ban biét ma Phan loai Céng
nghiép Tiéu chuan (SIC) cho nganh ctia
minh, vui Idng dua ma d6 vao phan md
ta cla ban.

NEU NHA MAY TIEU THU HOI NHUNG KHONG TU SAN XUAT Hol,
VUI LONG BO QUA DEN CAU HOI “g”

TRALOI
CHO CAC CAU HOI
DU LIEU CO BAN
2 2 . s N o ?
b Topg san ]uong hqlAnuoc hang nam cua 3n/n3m
nha may la bao nhiéu?
Hé théng cdia nha mdy van hanh bao N
o R gio/nam
nhiéu gio moi nam?
Y 2 N té(n/ |(‘j,
d Tong cong suat sinh hoi nuéc cta nha hogc
v 13 bao nhidu? :
may la bao nhiéu KW 16 hoi
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C6ng suat sinh hoi nudc trung binh cda tan/qio,
nha may la bao nhiéu? hodc
Céng suat
16 hoi theo
kW
Ty 1& phan bd % (trén co s& ndng luong)
ctia cac ngudn nhién ligu dé san xuat hoi
nudc la bao nhiéu?
Than %
Dau nhién liéu (#6) %
D4u nhién liéu s6 2 %
Khi thién nhién %
Nhiét thai quy trinh %
Sinh khéi %
Chat thai ran %
Khac %
TONG (Nén cong t5i da 100%) 0.0 %
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DU LIEU CO BAN HE THONG HOI (trang 2)

TRALOI
CHO CAC CAU HOI
DU LIEU CO BAN
Nha may cé st dung dong co nhiét nao
khong?
Tua-bin hoi ddi ap
Sé luong
Tong cong suat kw
Tua-bin ngung hoi
S6 lugng
g | Téng cdng suat kw
Tua bin khi d@dt khdng c6 thiét b sinh hoi
thu héi nhiét (HRSG)
T6ng cong suat kW
Tua bin khi @&t cd HRSG
Tong cong suat kw
Khac (ghi ro loai)
Tong cong suat kw
h Nt]a may mua bafo nhiéu hoi nudc hang t3n/n3m
nam tir nguoi khac?
i Nha may c6 bao nhiéu by hoi trong hé
théng hoi nuGe?
0,
. | Ty |é xa day 10 hoi trung binh cla nha % luu lugng
j L A nudc cap
may la bao nhiéu? N
trung binh
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CAU HINH HE THONG Hol

CHI PHi HOI

Phai 1am gi Xac dinh chi phi san xuat hoi nudc tai co s& cla ban (chi
phi trén moi tan hoi nudc) va st dung thong tin ndy 13m chudn myc dé
danh gia cac co hdi cai thién viéc van hanh nha may hoi nudc. Bat dau
bang viéc xac dinh chi phi nhién liéu dé san xu3t hoi nudc, sau dé thém
cac chi phi khac lién quan dén hoat dong cGa ban (chi phi hda chat, nhan
cbng, V.v.).

Tai sao quan trong Hiéu dugc chi phi d& san xuat hoi nudc cé thé gidp
ban m& rong tdm mat - sdn xuat hoi nudc khéng hé mién phil Bat ky co
héi nao lam gidm lugng hoi nude duge tao ra déu tiét kiem dugc tién, vi
vay hiéu duoc chi phi dé san xuat hoi nudc I3 budc quan trong dé cé thé
dinh lugng cac co héi cai tién.

sG | s
A A DIEM | DIEM
HANH BONG | 15" | i
PA | BAN
SC1 |Ban c6 theo ddi Chi phi nhién c6 10
lieu dé san xuat hoi nudc - theo G 0
(Chi phi) / (T&n hoi dugc san ong
xudt) khdng?
SC2 | Ban c6 thudng xuyén tinh todn it nhat 10
va xac dinh xu huéng Chi phi| méiquy
nhién liéu dé san xut hoi nuée [
Khong? it nhat 5
hang nam
it hon 0
hang ndm
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TIEU CHUAN HOI/SAN PHAM

Phai lam gi Xac dinh luong hoi can thigt dé tao ra cac san pham chinh
clia ban. Sau d6 theo ddi tiéu chuan nay: a) véi nhiing hoat dong clia cac
phong ban khac trong cong ty cta ban; b) véi nhiing hoat dong ma cac
nha mdy tuong tu khac trong nganh cGa ban thuc hién; va c) tiéu chuan
nay thay déi thé nao trong hoat ddng clia ban theo thoi gian.

Tai sao quan trong Diém mau chdt trong hoat ddng cla ban 13 ban tao
ra san pham clia minh mdt cach hiéu qua v& mat chi phi nhu thé nao va
viéc st dung hoi nudc cé 3nh hudng dén ndng suat cta ban. Tiéu chuan
hoi nudc/san pham 13 mdt cach tuyét voi dé theo ddi ndng suat va cach
cdi tién hoi nudc s& cai thién duoc nang suat.

SO | SO
N A DIEM | DIEM
HANH DONG 6! CUA
bA BAN
BM1 | Ban c6 do luong Tiéu chuan hoi cé 10
nudc/San pham - theo (kg hoi "
nudc can thiét) / (don vi san khong 0
pham duoc s3n xuat) khong?
BM2 | Ban c6 thudng xuyén Do luong it nhat 10
va xac dinh Xu huéng Tiéu| mdiquy
chudn Hoi nudc/S3n pham - . .
theo (kg hoi nudc can thiét) ftnhat >
/ (don vi san pham dugc san hang nam
xudt) khéng? it hon 0
hang nam
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CAU HiNH HE THONG HOI (trang 2)

PO LUONG HE THONG HOI
Phai lam gi Xac dinh cac théng s& van hanh hoi nudc quan trong ma
ban nén theo ddi va ddm bdo rang ban dang do ludong chiing mdt cach
day dd.
Tai sao quan trong Ban khong thé quan Iy nhiing gi ban khdng do
ludng! Viée do cac thdng sd quan trong cla hé théng hoi nudc ho tro
ban gidm sat hé thdng, chan doan cac su cd hé thdng tiém an va dam
bdo rang cac cai tién hé thdng tiép tuc mang lai loi ich cho hoat dédng
ctia ban.
sO | sO
N A DIEM | DIEM
HANH DONG 6] CUA
bA BAN
MS1 | Ban c6 do luong va ghi lai cac
Thdng sd Nang lugng téi han
cho Hé théng Hoi nudc cla
minh khéng?
Nang suat sinh hoi (@€ c6 duoc ) 10
tong san lugng hoi nudc)
Luu lugng nhién liéu (dé c6 dugc co 6
tng muc tiéu thy nhién ligu)
Luu lugng nudc cap c 6
Luu lugng nudc bd sung c6 4
Luu luong xa day c 2
Luu lugng héa chat dau vao 6 2
khong véi 0
tat ca
cac diéu trén
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MS2 | Ban do luu lugng hoi nuéce cda | theo ho st 20
minh & mdc d0 nao? - CHON | dung / thiét
MOT TRONG NAM BAP AN bi chinh

theo day 10
chuyén cong
nghé

theo khu vuc 5
hodc tda nha

theo toan bd 2
nha may (tuc
13 tdng san
lugng 10 hai)

khong c6 gi 0
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THUC TIEN VAN HANH HE THONG HOl NUGC

BAO DUGNG BAY HOI

Phai lam gi Trién khai mdt chuong trinh toan dién dé lya chon, kiém tra
va bdo tri bdy hoi clia ban mét cach chinh xac.

Tai sao quan trong B3y hoi cd ba chic ndng quan trong: a) ngan hoi
nudc thodt ra khdi hé théng trude khi tan dung dugc nhiét; b) loai bd
nudc ngung khéi hé thong; va c) xa khi khong ngung. Viéc lya chon, kiém
tra va bdo tri biy hoi kém hiéu qua c6 thé dan dén nhiéu van dé vé hé
théng bao gém thdy kich, qua trinh truyén nhiét khéng hiéu qua, ro ri
hoi nudc va 3n mon hé thdng. Mot chuong trinh Iya chon va bao tri biy
hoi hiéu qua thuong la mot khoan dau tu tuyét voi véi thoi gian hoan
v6n dudi nlra nam.

~[s6] s
HANH | DIEM| DIEM
DONG TOI | CUA
DA | BAN
ST1 | Chuong trinh bao tri bdy hoi hé
théng cdia ban ¢ bao gdbm cac hoat
déng sau khong?
Lua chon bay hai thich hop cho Ung % 10
dung
ft nhat hang nam, kiém tra tat c3 .
P cé 10
cac bay
Duy tri co sé dit liéu ca b3y hoi 6 10
Stra chita/Thay thé cac by hoi b I6i 6 10
khong c6
diéu nao 0
d trén
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XU LY NUGC

Phailam gi Trién khai va duy tri Chuong trinh X Iy nudc hiéu qua trong
hé théng hoi nudc cOa ban.

Tai sao quan trong Mdt hé théng hoi nudc hiéu qua c6 Chuong trinh xd
ly nudce: a) giam nguy co xay ra cac van dé tac nghén trong 10 hoi; b) rat
quan trong dé gidm thidu viéc xa ddy 10 hoi va t6n that ndng luong do
dé; c) cd thé gidm viéc sinh ra hoi udt; va d) gidm dang ké nguy co xay ra
cac van dé 3n mon trong toan bd hé thdng hoi nudc cha ban. Cac chuong
trinh x& Iy nuéc hiéu qua nhat bao gdm ca x{ Iy co hoc (loc, Iam mém
va kh(r khi) va xr Iy héa hoc. Cac van dé trong finh vuc ndy cé thé dan
dén cac van dé nghiém trong vé nang suat cda nha may lién quan dén
|6i thiét bi va thai gian ngimg hoat ddng - hay nhé lién tuc tham khao v
ki€n cOa chuyén gia xtr ly hda chat.

REE:
HANH |DIEM| DIEM
PONG | TOI | CUA

DA | BAN
WT1 | Ban c6 thuong xuyén démbdorang | it nhat 10
Hé théng xUr ly nudc bang hda chat | moi ngay
EEE“] m;nh hoat déng binh thuong it nhat 5
ong: moi tudn
it hon 0
moi tuan

WT2 | Ban CAN Iam sach c3n ban & Phia | 5-10n3m | 10
Itra hodc Phia nuéc trong Lo hoibao |  mét Ian
lau mot 1an?

1-5 ndm 5
mot 1an

mot 1an/ 0
nam tré 1én
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WT3 | Tan suat ban do Do dan dién (hodc |lién tuc, hodc| 10
T6ng chat rdn hoa tan [TDS]) trong | it nhat mot
Lo hoi va xac dinh Luu lugng xa bao lan/ca

hoi va bao nudc (hodc Luu lugng xa
mat va xa day 10 hoi) la bao nhiéu?

mot lan/ngay| 5

mot 1an/tudn| O
hodc it hon

THUC TIEN VAN HANH HE THONG HOI NUGC (trang 2)

BAO ON HE THONG

Phai 1am gi D3m bdo rang cac bd phan quan trong phu hop cla hé
théng hoi nudc duge cach nhiét t6t. Xac dinh @@ day cach nhiét kinh t&
cho cac bd phan trong hé théng va thyc hién danh gia cach nhiét hé
thdng dé xac dinh cac bé mt tiép xudc can dugc cach nhiét va/hodc 16p
cach nhiét chua duoc phuc hdi hodc bj hu hdng.

Tai sao quan trong Cach nhiét hiéu qua - trén dudng éng, van, phu kién
va binh chira - phuc vy nhiéu muc dich quan trong. Vat liéu cach nhiét
giGp nadng lugng hoi nudc trong hé thdng duoc cac quy trinh st dung
hiéu qua, né cé thé 1am gidm su dao ddng nhiét d6 trong hé théng, gidm
nhu cau 1am mat khdng gian va cé thé han ché kha ning gay bdng cho
nhan vién.
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s6 | sO
HANH |DIEM| DIEM

DONG TOI | CUA
DA | BAN

INT | Thiét bj trong Phan xuéng Lo hoiva | cach nhiét | 10
cach nhiét cla hé thdng dudng 6ng |  xudt sac
(vt liéu chiu I, dudng dng, van, | cich nhiét | 7
mdt bich, binh chia, v.v)) cé dugc | t6t, nhung
bdo tri va & tinh trang t6t khéng? 6 thé cai
thién thém
cach nhiét 0
khong dd
IN2 | Lép cach nhiét cda thi€t bj phan | cachnhiét | 20
phéi hoi nudc, tiéu thy cudi va thu | xudt sic
hdi nuéc ngung (duong 6ng, van, | cach nhiét | 14
mat bich, bd trao d8i nhiét, vv) | t6t, nhung
c6 duoc bdo tri va & tinh trang t6t | cg thé cai
khong? thién thém
cach nhiét 0
khong dd
Phai lam gi Xac dinh va nhanh chéng stra chita khu vuc ro ri hoi nuéc
trong hé théng hoi.
Tai sao quan trong Ro ri hoi nudc cé thé 13 két qua tu nhitng hu hdng
lién quan dén nhiing van dé nhu thiét k& dudng 6ng khéng phu hop, cac
van dé vé an mon cling nhu héng khép néi va phét van. Trong cac hé
théng hoi nudc cdng nghiép ap suat cao, chi phi nang luong lién quan
dén ro ri hoi nudc cé thé rat 16n. Xac dinh va sta chia ro rf hoi nudc 13
diéu can thiét dé can bing hé théng hoi nudc ctia ban mdt cach hop 1.
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K

HANH | DIEM| DIEM

DONG TOI | CUA

PA | BAN
LK1 |Ban mé t3 hién tugng Ro ri hoi| khdng cé 10
trong Hé thdng hoi cla minh nhu nhd 8
nhiéu 0

HIEN TUONG THUY KiCH

Phai Iam gi Phat hién va loai b nhanh chdng hién tugng thdy kich
trong hé thdng hoi nudc cla ban.

Tai sao quan trong Hién tugng thiy kich 1a mét van dé nghiém trong
- né ¢6 thé dan dén hu hong va vd duong 6ng va van, va trong nhiéu
trudng hop gy thuong tich nghiém trong cho con ngudi do tiép xuc voi
hoi nudc va nudc ngung. C6 02 nguyén nhan chinh gay ra hién tugng
thay kich: mét loai do su tich tu nudc ngung trong dudng 8ng phan phai
hoi nudc va su di chuyén clia dong nudc ngung ndy ciing véi hoi nudc
téc dd cao; va nguyén nhan khac gy ra bdi xung ap suat do sdp hoi
(ngung tu nhanh) trong duong 8ng hdi nudc ngung va thiét bj trao ddi
nhiét. Hién tuong thay kich trong hé thdng hoi nudc cda ban ludn can
XU LY NGAY!

s6 | sO
HANH |DIEM| DIEM
PONG | TOI | CUA
DA | BAN
WH1 |Ban cé thudng xuyén phat hién| ithonmdi | 10
thay hién tugng thdy kich dang| thang
chd y trong Hé théng thu hdihoiva| MGt Ian
nudc ngung cda minh khéng?
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hangthang | 5
hodc hang
tuan
hangngay | O
hodc hang
gio
THUC TIEN VAN HANH HE THONG HOI NUGC (trang 3)
DUY TRI VAN HANH HIEU QUA HE THONG HOI

Phai Iam gi Thiét 13p va thuc hién chuong trinh bdo tri toan dién hé
théng hoi nudc.

Tai sao quan trong Cac bién phap cai tién va van hanh hé théng hoi
nudc hiéu qua cé thé mang lai lgi ich cho hoat déng van hanh hoi nudc
ctia ban hang ndm - NEU ban cé chuong trinh bao tri hé thdng hiéu qua
tai nha may. Cac inh virc bao tri chinh s& mang lai lgi ich cho hoat dong
ctia ban hang ndm bao gém: a) bay hoai; b) hiéu suat 16 hoi; c) x{ ly nuéc;
d) tua-bin, dudng 6ng, bd trao ddi nhiét, may bom, ddng co va van; va e)
cach nhiét cla hé thdng.

R
HANH | DIEM| DIEM
DONG TOlI | CUA
DA | BAN
MN1 | Ban c6 dinh ky - it nhat m6i ndm
mot Ian - kiém tra cic thiét bj van
hanh quan trong trong Hé théng
hoi nudc sau day khong?
Thiét bj trong gian 16 hoi - 16 hoi, binh khir c6 5

khi, b8 chira nudc cap, thiét bj xtr Iy hda
chat, thiét bj xa day, bd ham nudc, bd say
khong khi, vat liéu cach nhiét, v.v.?
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Thiét bj trong hé théng phan phéi - dudng
6ng (bao gbm ca thiét k&), bay hoi (loai, kich
¢, vi tri), 16 théng hoi, van, tram gidm ap,
vat liéu cach nhiét, v.v.?

co

Thiét bj trong hé thdng tiéu thu cudi - tua-
bin, dudng 6ng (bao gdm ca thiét k&), bd
trao ddi nhiét, 6ng xo0an, ndi nau, biy hoi
(loai, kich ¢8, vi tri), I6 thong hoi, bd ngdt
chan khéng, van giam ap, vat liéu cach
nhiét, v.v.?

co

Thiét bj trong hé thdng thu hoi - dudng
ong (bao gom ca thiét k&), van, phu kién,
bé chira hoi flash, bom nudc ngung, ddng
ho do nudc ngung, vat lidu cach nhiét, v.v.?

6

khong vai
tat cd

cac diéu
trén
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THUC TIEN VAN HANH PHAN XUGNG LO HOI
HIEU SUAT LO HoI

Phai 1am gi Do Iudng, xu hudng va tim kiém co hoi dé nang cao hidu
suat 10 hoi cda ban.

Tai sao quan trong Mot trong nhitng chiic ndng quan trong clia phan
xudng 16 hoi 1a s3n xut hoi nudc véi hiéu sudt cao nhat cé thé. Cac
ngudn t6n that chinh cba hiéu suat 16 hoi bao gdm: a) tdn that ning
lugng do chay va khéi thai [thuong 13 16n nhat]; b) ton that do xa day; va
c) ton that cha vat liéu chiu Itra. Diéu quan trong 13 phai do ludng va xac
dinh xu huéng hiéu suat 16 hoi, nhiét dd khéi thai, ham lugng oxy trong
khdi thai va ham lugng Carbon Monoxide trong khai thai. Viéc do luong
va kiém soat lugng oxy du thira 1 rat quan trong dé gidm thidu ton that
nang lugng do qua trinh chay trong 16 hoi. Xu hudng nhiét do khoi thai
c6 thé 13 dau hiéu cho cac van dé tiém an khéc trong 16 hoi, chang han
nhu van dé bam ban & phia Itra hoic phia nudc.

s6 | sO

X | DIEM| DIEM
HANHBONG | <" | -y
PA | BAN

BE1 | Ban c6 thuong xuyén do luong téng it nhat 10
Hiéu suat ndi hoi cia minh - [(nhiét |  m6i quy

hap thy dé sinh hoi) / (nang luong | ¢ s 5

A . N A i Ana? N o
dau vao tlrnhién liéu)] khéng? hang nam

it hon 0
hang nam
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BE2 | Ban c6 do cac théng s6 sau day nhu
la ham s6 cda phu tai 10 hoi va nhiét
doé moi truong khong?

Nhiét d6 khéi thai o 5
Ham lugng oxy trong khai thai c6 5
Ham lugng CO trong khai thai 6 5
khong véi 0
tat ca cac
diéu trén

BE3 | Lam th& ndo dé ban kiém soadtluong | tuddong | 10

khong khi du trong Lo hoi dé t6i da thil cong 5

héa Hiéu suat Lo hoi?

khongcéagi | O

THIET BI THU HOI NHIET

Phai Iam gi Danh gia viéc I3p dat thiét bj thu hoi nhiét tai phan xudng
10 hoi.

Tai sao quan trong O mét s& 16 hoi, nhiét dd khéi thai cao va Iuu lugng
xa lién tuc 16n cé thé mang lai co hi I3p dit thiét bj thu hdi nhiét. Trong
nhiing diéu kién thich hop, c6 thé 13p dit cac b hdm nudc va b say
khdng khi d& tan dung nang luong tlr khéi thai va tang hiéu sust 16 hoi
mot cach hiéu qua. P6i véi mdt s& hé théng, thiét bj thu hdi nhiét tir xa
ddy cling c6 thé dugc I3p dat dé tan dung nhiét bj that thoat tirhé thdng
xa day. Dai véi bat ky co hdi tiém nang, cdn phai phan tich kinh t& dé xac
dinh tinh kha thi cla co héi va thiét bj phai dugc thiét k& va I3p dat béi
cac chuyén gia cd trinh dé.

151




CZ’\M NANG HUGNG DAN KY THUAT VE HE THONG HOI CONG NGHIEP
NHAM T61 UU HOA SU' DUNG HIEU QUA NANG LUONG TRONG CAC NGANH CONG NGHIEP

59' s0
. ,\ DIEM | DIEM
HANH DONG 161 | cUA
PA | BAN
HR1 | Ban c6 I13p dat bat ky Thiét bj thu
héi nhiét nao sau day trén Lo hoi
cGa minh khdng?
B6 ham nudc va/hodc bd sdy o 10
khong khi
Thu hoi nhiét tir xa day c 5
khong vai 0
14t ca céc
diéu trén
ONG LO HOI (trang 2)

SAN XUAT HO1 KHO

Phai I1am gi Dam bdo rang ban tao ra hoi khé chat luong cao trong nha
may 10 hai.

Tai sao quan trong Hoi nudc chat lugng 100% khdng chira nudc & dang
I6ng; hoi UGt chifa cdc giot chat 16ng. Viéc tao ra hoi udt trong 10 hoi cla
ban cé thé gay ra nhidu su cd cho hé thong, bao gdm: a) qua trinh truyén
nhiét khéng hiéu qua; b) hu hdng thiét bj do hién tugng thdy kich; ¢) hu
héng thiét bi do n mon va xam thuc; va d) by hoai bi hdng do qua tai.
Mt s& nguyén nhan dién hinh sinh ra hoi udt va nudc bj cudn theo hoi
13: @) myc nudc trong 10 hoi dao déng 16n; b) gidm ap sudt van hanh; c)
qué tai 16 hoi; va d) kiém soat tdng chat rdn hoa tan (TDS) trong Id hoi
kém. Mdt budc quan trong d& d3m bao tao ra hoi chat lugng cao 13 do
chat luong hoi ra khéi 1d hoi; diéu ndy thuong dugc thuc hién bang cach
st dung nhiét lugng k& hoi nudc.
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SO | SO
HANH  |DIEM| DIEM
PONG | TOI | CUA
DA | BAN
DS1 | Ban c6 thuong xuyén kiém tra Chat | it nhat 10
lugng cOa Hoi nuéc dau ra tu Lo hoi |  mdi quy
dén Hé thdng phan phdi va dam bao it nhat 5
rang ban dang tao ra Hoi khd khéng? hang nam
it hon 0
hang ndm

VAN HANH LO HOI TONG THE

Phai 1am gi Pam bdo rang 16 hoi cdia ban thyc hién cac chic nang cla

chiing ma khdng c6 bién ddng I6n vé diéu kién van hanh.

Tai sao quan trong Cach ban kiém soat hoat dong cla 16 hoi cé thé 3nh
hudng dén nhiéu yéu t6 clia hé thdng hoi nudc - bao gém tudi tho van
hanh cta 16 hoi, chat luong hoi dugc tao ra va hiéu qua st dung hoi trong

sudt qua trinh van hanh san xu3t cOa ban.

s | sO
HANH |DIEM| DIEM
PONG | TOI | CUA
DA | BAN
GB1 | Ban cd b didu khién xa day tu dong 3
dang van hanh trén Lo hoi cdia minh khong 0
khoéng?
GB2 | Tan suat cla Bdo dong muic nudc 10
cao (c6 thé cho thdy 10 hoi qué nhd) [ 4 i1 A/ | 5
hodc Bdo déng muc nudc thap (co thang
thé cho thay 16 hoi qué c&) dsi véi Lo -
hoi cUa ban 13 bao nhiéu? honSlan/ | 0
thang
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GB3 | Ban c6 thudng xuyén gap phai tinh | dudi 11an/ | 5
trang ap suat hoi dao ddng 16n hon thang
10% Ap suat van hanh 16 hoi cla 1-5 l4n 3
minh khong? méi thang
hon51an/ | O
thang
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PHAN PHOI HOI, TIEU THU CUOI, THU HOI -

THUC TIEN VAN HANH

CAC PHUGNG PHAP GIAM AP SUAT HOI - GIAM THIEU
LUU LUONG HOI QUA PRV

Phai lam gi Nghién c(iu tiém ndng st dung tua-bin déi 4p song song véi
van gidm ap trong hé théng hoi nudc cla ban.

Tai sao quan trong Trong nhiéu hé théng hoi, van gidm ap (PRV) dugc
strdung dé cung cap hoi & 3p suat thap hon ap suat tao ra tu 1o hoi. Mot
co hdi tiém ndng dé cai thién hé thong hoi nudc 13 gidm thiéu dong hoi
qua PRV. MGt co hdi dé thuc hién viéc nay 13 13p dit cac tua-bin doi ap
song song véi PRV trong hé théng hoi nudc cla ban; bang cach nay, ban
c6 thé cung cap hoi thap ap can thiét va tao ra dién hodc nang lugng
truc cé thé st dung dugc. Phai thuc hién 1 phan tich kinh té chi tiét dé
danh gia loai co hdi nay.

HANH S0 (S0 DIEM
DONG DIEM | CUA
- TOIDA| BAN

PR1 | Ldm thé nao dé ban gidm dp | hoi nudc duoc 10
suat hoi trong hé théng hoi | tao ra & &p suat
nudc cla ban? yéu cau, hodc
ap dung PRV
phu hop
tua-bin déi ap 10
dugc strdung
song song Voi

PRV
diéu khién 10 5
hoi duing dé

gidm &p suat

hoi nudc thira 0

thodt ra va/
hodc sttdung
khong hiéu qua
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THU HOI VA SU DUNG NUGC NGUNG SAN €O

Phai lam gi Xac dinh lugng nudc ngung c6 san ma ban ¢é thé thu hoi
va strdung.

Tai sao quan trong Viéc dua mdt phan dang ké nudc ngung vao 16 hoi
c6 thé mang lai ca loi ich vé& ndng luong va x{ Iy hda hoc: a) nudc ngung
néng hon nudc bd sung, do dé can it ning lugng hon dé bién nudc
ngung thanh hoi; va b) nudc ngung yéu cau xt Iy héa hoc it hon dang
k& so véi nudc bd sung, do dé cé thé tiét kiem chi phi x(r Iy hda hoc lién
quan dén nudc ngung hdi v&. Hai lai cang nhiéu nudc ngung cang tot
cting c6 thé gitip gidm xa ddy 10 hoi (vi ¢4 it tap chat ton tai trong nudc
ngung hon) va do d6 gidm thidu tn that ndng luong khi x3 10.

n ~ ~
HANH S0 150 DIEM
DONG DIEM | CcUA
- TOIPA| BAN
Ban cd thé thu hdi va sir| 16n hon 80% 10

dyng bao nhiéu luong NUGC | 400 dan 80% 6

ngung cé san? -
20% dén 40% 3

CR1 it hon 20% 0

SU DUNG NUGC NGUNG CAO AP DE TAO RA HOI THAP AP

Phai 1am gi Nghién c(u co hdi tdn dung nudc ngung cao ap dé tao ra
hoi thap ap cé thé sir dung dugc.

Tai sao quan trong Mdt co hdi d& tan dung nudc ngung cao ap 1a cho
phép né di qua bé flash va tan dung hoi flash trong cic tng dung hoi
thap 4p. Phan con lai cla nudc ngung, IGc ndy & ap suat va nhiét dd thap
hon, sau dé cé thé dugc dua trd lai 16 hoi d8 san xuat hoi nudc.
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HANH S0 (S0 DIEM
DONG D!EM CUA
- TOIDA| BAN
FS1 | Ban thu hdi va st dung bao |  16n hon 80% 10
nhiéu hoi flash cé san? hodc khong co
hoi flash
40% dén 80% 6
20% dén 40% 3
it hon 20% 0
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TOM TAT KET QUA
A ) ) pIEM | SO DIEM
CAU HOI CUA CONG CU DANH GIA 61 | COABAN
DA

1. CAU HINH HE THONG HoOI
CHI PHi HOI
SC1: Tinh chi phi nhién liéu d@é sinh hoi 10 0
SC2: Xu huéng chi phi nhién ligu dé sinh hoi 10 0
TIEU CHUAN HOI/SAN PHAM
BM1: Do luong tiéu chuan hoi nudc/san phdm | 10 0
BM2: Xu hudng tiéu chuan hoi/sdn pham 10 0
PO LUONG HE THONG HOI
MS1: Do/Ghi cac théng sd nang lugng t6i han
clia hé thong hoi 30 0
MS?2: Cuong dd do luu lugng hoi 20 0

PIEM cUA CAU HINH HE THONG HOI 90 0
2. QUY TRINH VAN HANH HE THONG HOI
BAO DUGNG BAY HOI
ST1: Thuc hanh bao dudng b3y hoi 40 0
KE HOACH XU LY NUGC
WT1: Xy nuéc - Ddm bdo chic nang 10 0
WT2: Lam sach cdu can 16 hoi bén trong/bén
ngoai 6ng 10 0
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WT3: Do TDS, luu lugng xa mat va xa day 10 hoi 10
BAO ON HE THONG

INT: Bdo 6n - Phan xudng 1o hoi 10
INRZ: Bao 6n - Phan phéi/Hé tiéu thu cudi/Thu

hoi 20
RO RI HOI

LK1: RO ri hoi - Mitc d6 nghiém trong 10
HIEN TUQONG THUY KicH

WH1: Thay kich - Tan suat 10
DUY TRI VAN HANH HE THONG HOI HIEU QUA

Ml\y: Khdo sat thiét bj quan trong cla hé

thdéng hoi nudc 20
DIEM CUA QUY TRINH VAN HANH HE THONG

Hol 140
3.QUY TRINH VAN HANH PHAN XUONG LO HOI

HIEU SUAT LO Hol

BE1: Do ludng hiéu suat I hoi - Tan suat 10
BE2: Do nhiét do khi thai, 02, CO 15
BE3: Kiém soat khdng khi du cGa 16 hoi 10
THIET BI THU HOI NHIET

HR1: Thiét bj thu hdi nhiét 16 hoi 15
TAO HOI KHO

DS1: Kiém tra chat lugng hoi 10

VAN HANH LO HOI TONG QUAT
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GB1: Diéu khién xa day 10 hoi ty ddng 5 0
GB2: Tan suat bdo ddng muc nudc cao/thap cla

10 hoi 10 0
GB3: Tan suat dao ddng ap suat hoi cta 16 hoi 5 0

PIEM CUA QUY TRINH VAN HANH PHAN
XUONG LO HOI 80 0

TOM TAT KET QUA (trang 2)

4. QUY TRINH PHAN PHOI, HO TIEU THY
CUOI VA THU HOI

GIAM THIEU LUU LUONG HOI QUA PRV
PR1: Cac phuong an gidm ap suat hoi 10 0
THU HOI VA TAN DUNG NUGC NGUNG CO SAN
CR1: Thu héi va tan dung nuéc ngung cé san 10 0

sU DUNG NUGC NGUNG CAO AP BE TAO HOI
THAP AP

FS1: Thu hdi va tan dung hoi flash cé san 10 0

DIEM CUA Quy TRINH PHAN PHOI, HO TIEU
THUY CUGI VA THU HOI 30 0
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TOM TAT KET QUA TU CONG CU DANH GIA HE THONG HOI
SO

pigm | 2O DIEM

T61pA| CUABAN
CAU HINH HE THONG Hol 90 0
HOAT BONG VAN HANH HE THONG HOl 140
QUY TRINH VAN HANH GIAN LO HOI 80
PHUONG AN TOI UU HOA VIEC PHAN PHOI, HO
TIEU THY CUBI, THU HOI 30 0
TONG DIEM BANG CAU HOI CUA CONG CU
DANH GIA 340 0
TONG DIEM BANG CAU HOI CUA CONG CU
DANH GIA (%) 0.0%

Ngay hoan thién bang cau hoi
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CAC BUGC TIEP THEO - Céc tai liéu b8 sung

cua DOE Bestpractice Steam

BUGC TIEP THEO CUA BAN LA GI? Qué trinh tu danh gia hé théng hoi
nudc clia ban bing Cong cu nay cé thé da xac dinh duge mot sd du an
cai ti€n hé thdng hoi nudc tiém nang. BestPractices Steam d3 phat trién
cac cong cu va tai nguyén bd sung dé gidp ban thuc hién budc tiép theo
trong viéc cai thién hé thdng hoi nudc cda minh. Cac céng cu nay duoc
xac dinh bén dudi.

BAT DAU TAI TRANG WEB BESTPRACTICES! Trang web nay bao
gdm cac lién k&t dén tat ca cac cdng cu va an pham chinh duoc phét
trién bdi BestPractices Steam. Dia chi trang web 13 www.oit.doe.gov/
bestpractices.

HUGNG DAN KHAO SAT HE THONG HOI: Huéng d3n nay 13 tai lieu
tham khao dugc phat trién cho cac nha quan Iy ndng lugng trong nha
may va nhan vién van hanh hé théng hoi nudc. N6 cung cap nén tang
k§ thuat dé xac dinh va danh gia nhiéu co hdi cai tién hé thong hoi nudc
tiém ndng. N6 bd sung cho Cdng cu danh gid hé thong hoi nudc va cung
cap cac md ta dinh lugng vé cach dinh luong cac co héi cai tién hé théng
hoi nudc chinh. N6 ¢6 san trén trang web BestPractices.

BANG THONG TIN HOI. BestPractices Steam d3 phat trién 19 to thdng
tin vé nang luong, cung cap nhiing md ta ngan gon vé cac co hdi cai tién
hé thong hoi nudc phé bién. Ban c6 thé tai xudng cac thong tin nay tir
trang web BestPractices. Cac chd dé cho nhiing t& théng tin nay duoc
liét ké bén dudi, theo cac nhém chd dé chinh:
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CAU HINH HE THONG HoT
NUGC

Benchmark the Fuel Costs of Steam
Generation

THUC TIEN VAN HANH HE
THONG HOI NUGC

Inspect and Repair Steam Traps

Insulate Steam Distribution and
Condensate Return Lines

Install Removable Insulation on
Uninsulated Valves and Fittings

THUC 'I"IEN VAN HANH NHA
MAY LO Hol

Improve Your Boiler's Combustion
Efficiency

Use Feedwater Economizers for
Waste Heat Recovery

Clean Boiler Waterside Heat Transfer
Surfaces

Minimize Boiler Blowdown

Recover Heat from Boiler Blowdown

Minimize Boiler Short Cycling Losses

Deaerators in Industrial Steam
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HOAT DONG PHAN P!;l(")'l, Replace Pressure-Reducing Valves
TIEU THU CUOI, THU HOI with Backpressure Turbogenerators

Consider Steam Turbine Drives for
Rotating Equipment

Return Condensate to the Boiler

Flash High-Pressure Condensate to
Regenerate Low-Pressure Steam

Use a Vent Condenser to Recover
Flash Steam Energy

Use Low Grade Waste Steam to Power
Absorption Chillers

Use Vapor Recompression to Recover
Low-Pressure Waste Steam

Cover Heated, Open Vessels

CAC BUGC TIEP THEO - Cac tai liéu bd sung
cua DOE Bestpractice Steam (Tiép)

CAI THIEN HIEU SUAT HE THONG HOI: Sach tham khao danh cho
nganh cdng nghiép. BestPractices Steam d3 phat trién Sach tham
khao dugc thit k& dé cung cap cho ngudi dung hé thdng hoi nudc mot
tai liéu tham khdo md ta cac thanh phan co ban cda hé théng hoi nudc
cdng nghiép, phac thao cac co hdi cai tién ndng luong va hiéu suat, déng
thoi cung cap danh sach day dd cac lién hé, tai nguyén, céng cy, phan
mém, video cla hé théng hoi nudc , va cac khéa dao tao va dich vy ki
thuat. Cudn sach tham khao nay s& cd trén trang web BestPractices vao
thang 6 nam 2002.
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PHAN MEM DANH GIA CACH NHIET 3€-PLUS. 3€-Plus dugc phét trién
béi Hiép hdi cc nha san xuat vat liéu cach nhigt Bic My (NAIMA) dé
nang cao nhan thic cla nhan vién quan Iy va van hanh hé théng hoi
nudc vé loi ich cda vat liéu cach nhiét va cho phép nhitng nhan vién nay
danh gia cac co héi cai tién vat liéu cach nhiét. Phién ban hién tai cla
3E-Plus c6 thé dugc tai xudng tir trang web Bestpractices.

TRANG WEB STEAMING AHEAD. Trang web “Steaming Ahead” clia
Lién minh Tigt kiém N&ng luong cdng bd cac hoat ddng va san pham
thdng tin duoc phat trién nho sy nd luc cla DOE Bestpractice Steam.
Trang web nay ciing 13 ngudn thdng tin dé cung cap ban tin e-mail
hai thdng mét 1an cho “Steaming Ahead”. Ban tin ndy quang bd cac
phuong phap thuc hanh va tng dung cdng nghé tdt nhat trong thiét
k& va quan Iy hé théng hoi nudc. “Steam Digest” - tap hop cac bai viét
va bai bdo hang ndm vé cac bién phap st dung hoi nudc hiéu qua -
cling c6 trén trang web Steaming Ahead. Dia chi trang web la www.
steamingahead.org.
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INTRODUCTION

AUDIENCE FOR THE | The audience for this tool is steam system
TOOL energy managers and steam system
operations personnel for industrial plants
- from industries noted by the Department
of Energy (DOE) as “Industries of the
Future.” The Department of Energy’s nine
Industries of the Future are Agriculture,
Forest Products, Mining, Aluminum, Glass,
Petroleum, Chemicals, Metal Casting and
Steel.

PURPOSE OF THE | Using this Tool will assist you to:
SCOPING TOOL

a) Develop a greater awareness of
opportunities to improve your steam
system;

b) Identify actions to substantially reduce
your steam energy costs;

¢) Allow you to evaluate your steam system
operations against identified BestPractices;
and

d) Compare your steam system operations
to those from other facilities (by comparing
responses to the various Scoping Tool
questions).
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WHAT IS INCLUDED IN
THIS TOOL

The Steam System Scoping Tool includes
eight worksheets:

1. Introduction

2. Steam System Basic Data

3. Steam System Profiling

4. Steam System Operating Practices - Total
Steam System

5. Steam System Operating Practices -
Boiler Plant

6. Steam System Operating Practices -
Distribution, End Use, Recovery

7.Summary Results

8. NEXT STEPS - Additional DOE
BestPractices Steam Resources
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HOW TO USE THE
STEAM SCOPING TOOL

Access Each Worksheet by clicking on the
appropriate worksheet label at the bottom
of the screen. For example, click on the
“Steam System Basic Data” tab to access
that worksheet.

Start by Choosing a File Name for your
spreadsheet, and Save a copy of the
spreadsheet using that name.

Answer the questions in Worksheet #2 -
Steam System Basic Data.

Provide scores for your steam system in
Worksheets #3 through #6. Each of the
questions in these four worksheets has
a number of possible scores. Enter your
appropriate score in the correct worksheet
cell.

Once you have entered your scores
in Worksheets #3 through #6, go to
Worksheet #7 - Summary Results to see
a summary of the scores that you entered.

Then go to Worksheet #8 - NEXT STEPS
- for information on other BestPractices
resources to help you improve your steam
system.

Finally, Save a copy of your completed
spreadsheet and Print copies of any of
Worksheets #2 through #7 that you would
like paper copies of.
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HOW YOU CAN USE
YOUR RESULTS

Review Results - Are there any areas
where you can make rapid improvements to
your steam system?

Share Results - Share what you learned
from using this tool with your co-
workers and your management. Look for
opportunities to identify improvement
projects based on your results.

Compare Results - DOE is collecting results
from many plants and will publish summary
results on the BestPractices Steam web site
- S0 you can compare what you have found
for your system with results obtained in
other similar plants.

Complete The Tool Again At A Later Date
- Reapplying the Steam Scoping Tool can
show that you have made improvements,
or maintained the effectiveness of the
improvements that you previously made.

STEAM SYSTEM
SCOPING TOOL

12/14/2010
Version 1.0d_Metric
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INTRODUCTION (page 2)

HOW DOE WILL USE | The DOE requests that you provide your
YOUR RESULTS results to them. DOE is creating a database
of responses to the Steam Scoping Tool
questions.  The summary information
from this database will be available on the
BestPractice Steam website - www.oit.doe.
gov/bestpractices/steam - and can be made
available to anyone who requests it. You
will then be able to compare your individual
results to results from all respondents and
from respondents who have similar-type
industrial plants.

Confidentiality Of Your Input - DOE will
insure that - if you provide them with your
results - they will not be disseminated in
any manner identified with your company's
name; the results will be held strictly
confidential. DOE will also not release
your contact information to any third party
service providers, so you can be sure that
there will be no unsolicited contacts as a
result of you providing your results to them.

HOW TO SUBMIT YOUR | when you complete the Steam Tool, you can
RESULTS submit your results (by email attachment or
by sending a paper copy) to:

Dr. Anthony Wright, Oak Ridge National
Laboratory

phone: 865-946-1353

email: wrightal@ornl.gov
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THANK YouU!!

We appreciate your interest in using the
Steam System Scoping Tool to evaluate
your steam system, and hope that you will
provide your results to us to include in the
database of summary results that we are
developing.

ACKNOWLEDGEMENTS

The Steam System Scoping Tool was
developed by the DOE BestPractices Steam
effort, a part of the programs of the DOE
Office of Industrial Technologies. Thanks
to all of the members of the BestPractices
Steam Best Practice and Technical
subcommittee for reviewing early versions
of the tool and providing their useful input
to its development.

This updated version of the Steam System
Scoping Tool includes improvements based
on comments received from six university
Industrial Assessment Centers (IACs). We
also thank these IACs for their help.
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STEAM SYSTEM BASIC DATA

BASIC DATA ABOUT YOUR SYSTEM

What To Do Document some of the basic operating information about
your steam system.

Why Important Documenting basic steam system data is important
to help you to identify the current conditions of your steam system
operations, and to establish a baseline/benchmark that you can refer
to in the future.

ANSWERS TO BASIC
DATA QUESTIONS

a | Briefly describe the type of production
that your plant does in the column to the
right. If you know the Standard Industrial
Code (SIC) for your industry, please
include that in your description.

IF YOU CONSUME STEAM BUT DO NOT GENERATE ANY
OF YOUR OWN, PLEASE SKIP TO QUESTION “g”

ANSWERS TO BASIC

DATA QUESTIONS
b |What Is Your Total Annual Steam
Production? 32,691 tonnes/yr
¢ | How Many Hours Per Year Is Your System
In Operation? hours/year
d | What Is Your Total Steam Generation tonnes/
Capacity? 32 hour, or
Boiler kW
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What Is Your Average Steam Generation tonnes/
Rate? hour, or
Boiler kW

What Is The % Distribution (On A Btu

Basis) Of Your Fuel Sources For Steam

Generation?
Coal %
Fuel Oil (#6) %
No. 2 Fuel Qil %
Natural Gas %
Process Waste Heat %
Biomass %
Solid Wastes %
Other %

TOTAL (Should add up to 100%) 0.0 %

STEAM SYSTEM SCOPING TOOL, Version

1.0d_Metric 12/10/2010
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STEAM SYSTEM BASIC DATA (page 2)

ANSWERS TO BASIC
DATA QUESTIONS
g | Do You Have Any Heat Engines In Use On
Site?
Back Pressure Steam Turbines
Number
Total Capacity kW
Condensing Steam Turbines
Number
Total Capacity kw
Combustion Gas Turbines Without Heat
Recovery Steam Generators (HRSGs)
Total Capacity kW
Combustion Gas Turbines With HRSGs
Total Capacity kW
Other (specify type)
Total Capacity kW
h | How Much Steam Do You Buy Annually tonnes/
From Others? year
I | How Many Steam Traps Do You Have In
Your Steam System?
i | What is Your Average Boiler Blowdown % of
Rate? average
feedwater
flow rate
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STEAM SYSTEM PROFILING

STEAM COSTS

What To Do Identify what it costs at your facility to produce steam
(cost per tonne of steam), and use this as a benchmark for evaluating
opportunities for improving your steam operations. Start with
determining what your fuel costs are to make steam, then add other
costs associated with your operations (chemical costs, labor, etc).

Why Important Understanding the cost to make steam can be an eye-
opener - producing steam is not free! Any opportunity that reduces
the amount of steam generated saves money, so understanding the
cost to make steam is a key step to being able to quantify improvement
opportunities.

YOUR
ACTIONS |SCORE SCORE
SC1 | Do you monitor your Fuel Cost yes 10 10

To Generate Steam - in terms
of (Cost) / (Tonne of steam
produced)? no 0

SC2 | How often do you calculate at least
and trend your Fuel Cost To| quarterly 10 10
Generate Steam?

atleastyearly| 5

less than
yearly 0

STEAM/PRODUCT BENCHMARKS

What To Do Identify how much steam it takes to make your key
products. Then track this benchmark: a) with what other facilities in
your company do; b) with what other similar plants in your industry do;
and c) with how this benchmark varies in your operations over time.
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Why Important The bottom line of your operation is how cost
effectively you make your products, and steam use has an impact on
your productivity. Steam/product benchmarking is an excellent way
to monitor productivity and how steam improvements translate to
improved productivity.

YOUR
ACTIONS |SCORE SCORE
BM1 | Do you Measure your Steam/ yes 10 10
Product Benchmark - in terms
of (kg of steam needed) / (unit
of product produced)? no 0
BM2 | How often do you Measure at least
and Trend your Steam/Product | quarterly 10 10
Benchmark - in terms of (kg| 4t |east
of steam needed) / (unit of yearly 5
product produced)?
less than
yearly 0
STEAM SYSTEM SCOPING TOOL,
Version 1.0d_Metric 12/14/2010
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STEAM SYSTEM PROFILING (page 2)
STEAM SYSTEM MEASUREMENTS

What To Do Identify key steam operational parameters that you
should monitor and ensure that you are adequately measuring them.

Why Important You Can't Manage What You Don't Measure!
Measurement of key steam system parameters assists you in monitoring
your system, diagnosing potential system problems, and ensuring that
system improvements continue to provide benefits to your operations.

YOUR
SCORE

ACTIONS |SCORE

MS1 | Do you measure and record
Critical Energy Parameters for
your Steam System?

Steam Production Rate (to yes 10 10
obtain total steam production)

Fuel Flow Rate (to obtain total 6 6
fuel consumption) yes

Feedwater Flow Rate yes 6 6
Makeup Water Flow Rate yes 4 4
Blowdown Flow Rate yes 2 2
Chemical Input Flow Rate yes 2 0

no to all of 0
above

MS2 | How intensely do you meter | by major 20
your steam flows? - CHOOSE | user/equip

unit
by area or 5 5
building

by plant as 2

a whole (i.e.,

total boiler
output)

not at all 0
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STEAM SYSTEM OPERATING PRACTICES

STEAM TRAP MAINTENANCE

What To Do Implement a comprehensive program to correctly select,
test, and maintain your steam traps.

Why Important Steam traps play three important functions: a) prevent
steam from escaping from the system before the heat is utilized; b)
remove condensate from the system; and c) vent noncondensable
gases. Poor steam trap selection, testing, and maintenance can result
in many system problems including water hammer, ineffective process
heat transfer, steam leakage, and system corrosion. An effective
steam trap selection and maintenance program is often an excellent
investment with paybacks of less than half a year.

YOUR
SCORE

ACTIONS | SCORE

ST1 | Does Your System Steam Trap
Maintenance Program Include
The Following Activities?

Proper Trap Selection For

Application yes 10 5
At Least Annual Testing Of All
Traps yes 10 5
Maintaining A Steam Trap
Database yes 10 5
Repairing/Replacing Defective
Traps yes 10 5
none of the
above 0
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WATER TREATMENT PROGRAM

What To Do Implement and maintain an effective Water Treatment
Program in your steam system.

Why Important An effective steam system Water Treatment Program:
a) reduces the potential for waterside fouling problems in your boilers;
b) is critical to minimizing boiler blowdown and the resulting energy
losses; c) can reduce the generation of wet steam; and d) greatly reduces
the potential for corrosion problems throughout your steam system.
Most effective water treatment programs include both mechanical
(filtration, softening, and deaeration) and chemical treatment. Problems
in this area can lead to significant plant productivity issues related to
equipment failure and downtime - be sure to consult with a chemical
treatment specialist on an ongoing basis.

YOUR
ACTIONS | SCORE SCORE
WT1 | How often do you ensure that | atleastdaily | 10
your Water Chemical Treatment | 5
System is functioning properly? at least
y ' weekly
less than 0
weekly 0

WT2 | How oftendo youNEED toclean | every 5-10 10
Fireside or Waterside deposits years 10
in your Boiler?

every 1-5 5
years
once/year 0
or more
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WT3

How often do you measure | continuous, 10 10
Conductivity (or Total Dissolved | or at least

Solids [TDS]) in your Boiler and | once/shift

determine what your Steam once/day 5

and Mud Drum Blowdown

Rate (or Top and Bottom Boiler | once/week 0
Blowdown Rate) should be? or less

STEAM SYSTEM SCOPING TOOL,

Version 1.0d_Metric 12/14/2010
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STEAM SYSTEM OPERATING PRACTICES (page 2)

SYSTEM INSULATION

What To Do Ensure that the appropriate major components of your
steam system are well insulated. Determine the economic insulation
thickness for your system components, and perform system insulation
reviews to identify exposed surfaces that should be insulated and/or
unrestored or damaged insulation.

Why Important Effective insulation - on piping, valves, fittings, and
vessels - serves many important purposes. Insulation keeps steam
energy within the system to be effectively used by processes, it can
reduce temperature fluctuations in the system, it can reduce space
conditioning requirements, and it can reduce the potential for personnel
burns.

YOUR
ACTIONS |SCORE
SCORE
INT |Is your Boiler Plant equipment | insulation 10
and piping system insulation | excellent
(refractory, piping, valves, insulation - 7
flanges, vessels, etc.)
o . good, but can
maintained and in good .
- be improved
condition?
insulation 0
inadequate
IN2 |Is your Steam Distribution, | insulation 20
End Use, and Condensate| excellent
Rgcpvery equipment insulation insulation 14 14
(piping, valves, flanges, heat
- good, but can
exchangers, etc) maintained .
. e be improved
and in good condition?
insulation 0
inadequate
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STEAM LEAKS

What To Do Identify and quickly repair steam leaks in your steam
system.

Why Important Steam leaks can result from failures associated with
such things as improper piping design, corrosion problems, and joint and
valve seal failures. In high-pressure industrial steam systems, energy
costs associated with steam leaks can be substantial. Identifying and
repairing steam leaks is essential to properly balancing your steam
system.

YOUR
ACTIONS | SCORE SCORE
How would you characterize none 10
Steam Leaks in your Steam .
minor 8 8
System?
moderate 3
LK1 numerous 0
WATER HAMMER

What To Do Detect and quickly eliminate Water Hammer in your steam
system.

Why Important Water Hammer is a serious concern - it can lead to
failure and rupture of piping and valves, and in many cases significant
personnel injury due to contact with steam and condensate. There
are two main types of water hammer: one caused by accumulation
of condensate in steam distribution piping and transport of this
condensate by high-velocity steam; and the other caused by a pressure
pulse resulting from steam collapse (rapid condensation) in condensate
return lines and heat exchange equipment. Water Hammer in your
steam system always says FIX ME!
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YOUR
ACTIONS | SCORE SCORE
WH1 | How often do you detect| lessthan 10 10
noticeable Water Hammer in once a
your Steam and Condensate month
?
Recovery System? monthly or 5
weekly
daily or 0
hourly
STEAM SYSTEM SCOPING TOOL,
Vlersion 1.0d_Metric 12/14/2010
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STEAM SYSTEM OPERATING PRACTICES (page 3)

MAINTAINING EFFECTIVE STEAM SYSTEM OPERATIONS

What To Do Establish and carry out a comprehensive steam system
maintenance program.

Why Important Effective steam system operating practices and
improvements can provide benefits to your steam operations year after
year - IF you have an effective system maintenance program in place.
Major areas of maintenance that will provide year-after-year benefits
to your operations include: a) steam traps; b) boiler performance; c)
water treatment; d) turbines, piping, heat exchangers, pumps, motors,
and valves; and e) system insulation.

YOUR

ACTIONS | SCORE SCORE

MN1 | Do you periodically - at least
once a year - inspect the
following important Steam
Plant Operational Equipment?

Boiler Plant Equipment - boiler, yes 5 5
deaerator, feedwater tank,
chemical treatment equipment,
blowdown equipment,
economizer, combustion air
preheater, insulation, etc.?

Distribution System Equipment yes 5 0
- piping (including design), steam
traps (types, sizes, locations),
air vents, valves, pressure
reducing stations, insulation,
etc?
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End Use System Equipment yes 5 0
- turbines, piping (including
design), heat exchangers,
coils, jacketed kettles, steam
traps (types, sizes, locations),
air vents, vacuum breakers,
pressure  reducing valves,
insulation, etc.?

Recovery System Equipment - yes 5 0
piping (including design), valves,
fittings, flash tanks, condensate
pumps, condensate meters,
insulation, etc.?

no to all of 0
above

185



CZ’\M NANG HUGNG DAN KY THUAT VE HE THONG HOI CONG NGHIEP
NHAM T61 UU HOA SU' DUNG HIEU QUA NANG LUONG TRONG CAC NGANH CONG NGHIEP

BOILER PLANT OPERATING PRACTICES

BOILER EFFICIENCY

What To Do Measure, trend, and look for opportunities to improve the
efficiency of your boilers.

Why Important One of the key boiler plant functions is to generate
steam at the highest possible efficiency. Major sources of boiler
efficiency losses include: a) combustion and flue gas energy losses
[typically the largest]; b) blowdown losses; and c) refractory insulation
losses. It is important to measure and trend boiler efficiency, flue gas
temperature, flue gas oxygen content, and flue gas carbon monoxide
content on a reqular basis. Measurement and control of excess oxygen
is critical to minimizing boiler combustion energy losses. Trending
flue gas temperature can provide indications of other potential boiler
problems, such as waterside or fireside fouling problems.

YOUR
ACTIONS |SCORE
SCORE
BE1 | How often do you measure your at least 10
overall Boiler Efficiency - [(heat quarterly
absorbed to create steam) /| at|eastyearly | 5
i ?
(energy input from fuel)]? less than 0 0
yearly
BE2 | Do you measure the following
parameters as a function
of boiler load and ambient
temperature?
Flue gas temperature yes 5 5
Flue gas Oxygen content yes 5 5
Flue gas CO content yes 5 5
no to all of 0
above
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BE3 | How do you control Excess Air | automatically 10

in your Boiler to maximize Boiler | manyally 5 5

o
Efficiency? not at all 0

HEAT RECOVERY EQUIPMENT

What To Do Evaluate installation of Heat Recovery Equipment on your
Boiler Plant.

Why Important In some boilers, high flue gas temperatures and high
continuous blowdown rates can provide opportunities for installation
of heat recovery equipment. Feedwater economizers and combustion
air preheaters can, under appropriate conditions, be installed to extract
excess flue gas energy and effectively increase the boiler efficiency.
Blowdown heat recovery equipment can also, for some systems, be
installed to extract otherwise lost heat from the blowdown system.
For either potential opportunity, an economic analysis is needed to
determine the feasibility of the opportunity, and the equipment should
be designed and installed by qualified professionals.

YOUR
SCORE

ACTIONS |SCORE

HR1 | Do you have any of the following
Heat Recovery Equipment
installed on your Boilers?

Feedwater Economizer and/or

Combustion Air Preheater yes 10 10
Blowdown Heat Recovery yes 5 0
no to all of
above 0

STEAM SYSTEM SCOPING TOOL,
Version 1.0d_Metric 12/14/2010
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BOILER PLANT OPERATING PRACTICES (page 2)

GENERATING DRY STEAM

What To Do Ensure that you generate high-quality dry steam in your
boiler plant.

Why Important Steam of 100% quality contains no liquid water; wet
steam contains liquid droplets. Generating wet steam in your boiler
can cause many system problems, including: a) inefficient process heat
transfer; b) equipment failure by water hammer; c) equipment failure
by corrosion and erosion; and d) steam trap failure by overloading.
Some typical causes for creation of wet steam and boiler carryover are:
a) wide swings in boiler water level; b) reduced operating pressure; c)
boiler overload; and d) poor boiler total dissolved solids (TDS) control. A
critical step to ensuring generation of high-quality steam is to measure
the quality of steam leaving your boiler; this is typically done using
steam calorimeters.

YOUR
ACTIONS |SCORE SCORE
DS1 |How often do you check at least 10
the Quality of Steam that is quarterly
output from your Boiler to the
Distribution System, and ensure at least yearly > >
that you are generating Dry less than 0
Steam? yearly
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GENERAL BOILER OPERATION

What To Do Ensure that your boilers perform their functions without
large fluctuations in operating conditions.

Why Important How you control boiler operation can effect many
elements of the steam system - including the operating life of the
boiler, the quality of steam produced, and the effectiveness of steam
use throughout your production operations.

YOUR
ACTIONS |SCORE
SCORE
GB1 | Do you have an operational yes 5
automatic blowdown controller 0
on your Boiler? no 0
GB2 | What is the frequency of| lessthan 1/ 10
High Level Alarms (possibly month 10
indicating  boiler undersized) | .
or Low Level Alarms (possibly 1-5 per month
indicating boiler oversized) for | more than 5/ 0
your Boiler? month
GB3 | How often do you experience | less than 1/ 5
steam pressure fluctuations of month 5
0 .
greater than 10% of your Boiler 1-5 per month 3
Operating Pressure?
more than 5/ 0

month
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STEAM DISTRIBUTION, END USE, RECOVERY - OPERATING
PRACTICES

OPTIONS FOR REDUCING STEAM PRESSURE - MINIMIZE STEAM
FLOW THROUGH PRVs

What To Do Investigate potential to use backpressure turbines in
parallel with pressure reducing valves in your steam system.

Why Important In many steam systems, pressure reducing valves (PRVs)
are used to provide steam at pressures lower than generated from the
boiler. A potential opportunity for improving a steam system is to minimize
the flow of steam through PRVs. One opportunity for doing this is to
install backpressure turbines in parallel with PRVs in your steam system; in
this way you can provide the low-pressure steam required and generate
electricity or shaft power that can be utilized. A detailed economic analysis
must be performed to evaluate this type of opportunity.

YOUR

ACTIONS SCORE SCORE

PR1 | How do you reduce steam steam 10 10
pressure in your steam | generated
system? at required
pressure,
or PRVs
appropriately
applied

backpressure 10

turbines used

in parallel with
PRVs

boiler 5
control used
to reduce
pressure

excess steam 0
vented and/
or used
inefficiently
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RECOVER AND UTILIZE AVAILABLE CONDENSATE

What To Do Determine how much of your available condensate you
recover and utilize.

Why Important Returning a substantial portion of your condensate to
your boiler can have both energy and chemical treatment benefits: a)
condensate is hotter than makeup water, so less energy is required to
convert condensate to steam; and b) condensate requires significantly
less chemical treatment than makeup water, so there may be savings
in chemical treatment costs associated with returning condensate.
Returning as much condensate as possible also can help to reduce boiler
blowdown (because fewer impurities are resident in condensate), and
so minimize blowdown energy losses.

ACTIONS | SCORE | SO
CR1 | How much of your available greater
Condensate do you recover | than 80% 10
and utilize? 40% 10 80% 6 6
20% to 40%
less than 20% 0
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USE HIGH-PRESSURE CONDENSATE
TO MAKE LOW-PRESSURE STEAM

What To Do Investigate opportunity to utilize high-pressure condensate
to produce useable low-pressure steam.

Why Important An opportunity for utilizing high-pressure condensate
is to allow it to pass through a flash tank and utilize the flash steam in
low-pressure steam applications. The remainder of the condensate,
now at lower pressure and temperature, can then be sent back to the
boiler for use in producing steam.

YOUR
ACTIONS SCORE
SCORE
FS1 | How much of your available | greater than 10
Flash Steam do you recover 80%, or
and utilize? flash steam
unavailable
40% to 80% 6
20% to 40% 3
less than 20% 0 0
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SUMMARY RESULTS

POSSIBLE YOUR

SCOPING TOOL QUESTIONS SCORE SCORE
1. STEAM SYSTEM PROFILING

STEAM COSTS

SC1:Measure Fuel Cost To Generate Steam 10 10
SC2:Trend Fuel Cost To Generate Steam 10 10
STEAM/PRODUCT BENCHMARKS

BM1:Measure Steam/Product Benchmarks 10 10
BM2:Trend Steam/Product Benchmarks 10 10
STEAM SYSTEM MEASUREMENTS

MS1:Measure/Record  Steam  System 30 28
Critical Energy Parameters

MS2:Intensity Of Measuring Steam Flows 20 5
STEAM SYSTEM PROFILING SCORE 90 73

2. STEAM SYSTEM  OPERATING

PRACTICES

STEAM TRAP MAINTENANCE

ST1:Steam Trap Maintenance Practices 40 20
WATER TREATMENT PROGRAM

WT 1:Water Treatment - Ensuring Function 10 0
WT2:Cleaning Boiler Fireside/Waterside 10 10
Deposits

WT3:Measuring Boiler TDS, Top/Bottom 10 10

Blowdown Rates
SYSTEM INSULATION
INT:Insulation - Boiler Plant 10 7
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INZ:Insulation - Distribution/éEnd Use/ 20 14
Recovery

STEAM LEAKS

LK1:Steam Leaks - Severity 10 8
WATER HAMMER

WH1:Water Hammer - How Often 10 10
MAINTAINING EFFECTIVE STEAM SYSTEM

OPERATIONS

MN1:Inspecting Important Steam Plant 20 5
Equipment

STEAM SYSTEM OPERATING PRACTICES 140 84
SCORE

3. BOILER PLANT OPERATING PRACTICES

BOILER EFFICIENCY

BE1:Measuring Boiler Efficiency - How 10 0
Often

BE2:Flue Gas Temperature, 02, CO 15 15
Measurement

BE3:Controlling Boiler Excess Air 10 5
HEAT RECOVERY EQUIPMENT

HR1:Boiler Heat Recovery Equipment 15 10
GENERATING DRY STEAM

DS1:Checking Boiler Steam Quality 10 5
GENERAL BOILER OPERATION

GB1:Automatic Boiler Blowdown Control 5 0
GB2:Frequency Of Boiler High/Low Level 10 10
Alarms
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GB3:Frequency Of Boiler Steam Pressure 5 5
Fluctuations

BOILER PLANT OPERATING PRACTICES 80 50
SCORE

STEAM SCOPING TOOL, Version 1.0d_ 12/14/2010
Metric

SUMMARY RESULTS (page 2)

4. STEAM DISTRIBUTION, END USE,
RECOVERY OPERATING PRACTICES

MINIMIZE STEAM FLOW THROUGH PRVs
PR1:Options For Reducing Steam Pressure 10 10

RECOVER AND UTILIZE AVAILABLE
CONDENSATE

CR1:Recovering And Utilizing Available 10 6
Condensate

USE HIGH-PRESSURE CONDENSATE TO
MAKE LOW-PRESSURE STEAM

FS1:Recovering And Utilizing Available 10 0
Flash Steam

DISTRIBUTION, END USE, RECOVERY OP. 30 16
PRACTICES SCORE
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SUMMARY OF STEAM SCOPING TOOL RESULTS

POSSIBLE YOUR
SCORE SCORE

STEAM SYSTEM PROFILING 90 73
STEAM SYSTEM OPERATING PRACTICES 140 84
BOILER PLANT OPERATING PRACTICES 80 50
DISTRIBUTION, END USE, RECOVERY OP. 30 16
PRACTICES
TOTAL SCOPING TOOL QUESTIONAIRE 340 223
SCORE
TOTAL SCOPING TOOL QUESTIONAIRE 65.6%
SCORE (%)
Date That You Completed This Questionaire 12/14/2010
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NEXT STEPS - Additional DOE BestPractices Steam Resources

WHAT'S YOUR NEXT STEP? Your steam system self-assessment
using this Tool may have identified some potential steam system
improvement projects. BestPractices Steam has developed additional
tools and resources to help you to go the next step in improving your
steam system. These tools are identified below.

START AT THE BESTPRACTICES WEB SITE! This web site includes links
to all of the major tools and publications developed by BestPractices
Steam. The web site address is www.oit.doe.gov/bestpractices.

STEAM SYSTEM SURVEY GUIDE: This quide is a reference document
developed for plant energy managers and steam system operations
personnel. It provides a technical basis for identifying and assessing
many potential steam system improvement opportunities. It is
complementary to the Steam System Scoping Tool, and provides
quantitative descriptions of how to quantify major steam system
improvement opportunities. It is available from the BestPractices
web site.

STEAM TIP SHEETS. BestPractices Steam has developed 19 energy
tip sheets that provide concise descriptions of common steam system
improvement opportunities. The tips are available for download from
the BestPractices web site. The topics for these tip sheets are listed
below, by major topic groups:
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STEAM SYSTEM PROFILING | Benchmark the Fuel Costs of Steam
Generation
STEAM SYSTEM | Inspect and Repair Steam Traps

OPERATING PRACTICES

Insulate Steam Distribution and
Condensate Return Lines

Install Removable Insulation on
Uninsulated Valves and Fittings

BOILER PLANT OPERATING
PRACTICES

Improve Your Boiler's Combustion
Efficiency

Use Feedwater Economizers for
Waste Heat Recovery

Clean Boiler Waterside Heat Transfer
Surfaces

Minimize Boiler Blowdown

Recover Heat from Boiler Blowdown

Minimize Boiler Short Cycling Losses

Deaerators in Industrial Steam

DISTRIBUTION, END USE,
RECOVERY OPERATING
PRACTICES

Replace Pressure-Reducing Valves
with Backpressure Turbogenerators

Consider Steam Turbine Drives for
Rotating Equipment

Return Condensate to the Boiler
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Flash High-Pressure Condensate to
Regenerate Low-Pressure Steam

Use a Vent Condenser to Recover
Flash Steam Energy

Use Low Grade Waste Steam to Power
Absorption Chillers

Use Vapor Recompression to Recover
Low-Pressure Waste Steam

Cover Heated, Open Vessels

STEAM SCOPING TOOL,
Version 1.0d_Metric 12/14/2010

NEXT STEPS - Additional DOE
BestPractices Steam Resources (cont.)

IMPROVING STEAM SYSTEM PERFORMANCE: A Sourcebook for
Industry. BestPractices Steam has developed a Sourcebook that is
designed to provide steam system users with a reference that describes
basic industrial steam system components, outlines opportunities for
energy and performance improvements, and provides a comprehensive
list of steam system contacts, resources, tools, software, videos, and
training courses and technical services. This Sourcebook should be
available on the BestPractices web site in June 2002.

3E-PLUS INSULATION APPRAISAL SOFTWARE. 3€E-Plus was developed
by the North American Insulation Manufacturer’s Association (NAIMA) to
increase awareness among steam system operations and management
personnel of the benefits of insulation, and to allow these personnel to
assess insulation improvement opportunities. The present version of
3E-Plus can be downloaded from the BestPractices web site.
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STEAMING AHEAD WEB SITE. The Alliance to Save Energy “Steaming
Ahead” web site publicizes the activities and information products
developed by the DOE BestPractices Steam effort. This web site is
also the source for a “Steaming Ahead” bi-monthly e-mail newsletter.
This newsletter promotes best-in-class practices and technology
applications in steam system design and management. The “Steam
Digest” - a yearly compilation of articles and papers on steam efficiency
measures - is also available from the Steaming Ahead web site. The
web site address is www.steamingahead.org.
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PHU LUC B

MOT SO THIET BI DO CAN SU DUNG TRONG VIEC DANH
GIA TOI UU HOA HE THONG HOI CONG NGHIEP

1. Thiét bi phan tich khéi thdi (Flue gas analyser
testo 340)

Hinh B.1: Hinh anh thuc té cta Thiét bi phan tich khoi thai
(Flue gas analyser) Testo 340
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Galaxy AS356 "
26 thang 6, 2024 02:22 PM !
»

Hinh B.2: Str dung thiét bi phan tich khai thai
khi tién hanh do dac dé danh gia hé théng hoi
Nhiét d6 van hanh: Tt -5 dén 50 °C
Nhiét do luu trii/van chuyén: Tur-20 dén 50 °C

Ngudn dién: Khéi pin: 3.7 V / 2.4 Ah, thiét bj chinh 6.3 V
/2A

Kich thudc (Dai x Rong x Cao): 283 x 103 x 65mm
Trong luong: 960g

BO nhé: T6i da 100 thu muyc, t6i da 10 vj tri moi thu
muc
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v Man hinh: Man hinh mau don sac, 4 mdc xam, 160 x

240 pixel

v/ Nhiét do luu tri pin; °0..35 °C
v Thoi lugng pin: > 6 gio (@én man hinh tat, nhiét do
khéng khi xung quanh 20 °C)

v Thai gian sac pin: Khoang 5-6 gio

v Thoi gian khéi dong va dat lai: 30 gidy

> . > o . ~ e s 2.
Bang B.1: Pham vi do cua thiét bi phan tich khoi thai
(Flue gas analyser testo 340)
~ ~ 2. ~ Ve s ~ ~ 2.

Thong so Dai do Do chinh xac Do phan giai 190’

02 0...25V0l.% +0.2Vol.% 0.01Vol.% < 20s

CO, H2-comp. 0...10000ppm +10ppm or 1ppm < 40s
+10% of reading? at 0...200ppm
+=20ppm or
+5% of reading 1at 201...2000ppm
+10% of reading at 2001...10000ppm

COlow, H2-comp.  0...500ppm =2ppm at 0.0...39.9ppm 0.1ppm < 40s
+5% of reading at 40.0...500ppm

NO2 0...500ppm +10ppm at0...199ppm 0.1ppm < 40s
+5% of reading in rest of range

S02 0...5000ppm +10ppm at 0...99ppm 1ppm < 40s
+10% of reading in rest of range

NOlow 0...300ppm +2ppm at 0.0...39.9ppm 0.1ppm < 30s
+5% of reading at 40.0...300.0ppm

NO 0...4000 ppm =+ 5ppm at 0...99ppm 1ppm < 30s
+ 5% of reading at 100...1999ppm
+10% of reading at 2000...4000ppm

Draught, Ap1 -40...40hPa +1.5%v. Mw. at-40.00...-3.00hPa 0.01hPa -
+ 0.03hPa at -2.99...2.99hPa
+1.5% v. Mw. at 3.00...40.00hPa

Ap2 -200...200hPa +1.5% of reading at -200.0...-50.0hPa 0.1hPa -

+ 0.5hPa at -49.9...49.9hPa
+1.5% of reading at 50.0...200.0hPa

T Response time 90%, recommended minimum measurement duration to guarantee correct readings: 3min

P abs 600...1150hPa +10hPa 1hPa -

Temperature (NiCrNi)-40...1200°C2 + 0.5°C at0.0..99°C 0.1°C at-40.0...999.9°C depends
+ 0.5% of reading in rest of range 0.1°C

at 1000°C...1200°C_on probe

Efficiency 0...120% - 0.1% -

Flue gas loss 0...99,9% - 0,1% -

Flue gas dewpoint  0...99,9°C - 0.1% -

€02 determination 0...C02 max. + 0.2 Vol% 0.1 Vol% <40s

(Calculated
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1190, thdi gian do t8i thiéu dugc dé xuat dé ddm bao doc
sd chinh xac 1a 3 phut

2 \/6i cdp nhiét loai S, cé thé do nhiét do 1&n dén t6i da
1.780 °C.

Link xem huéng dan st dung:

204



_ CAM NANG HUGNG DAN KY THUAT VE HE THONG HOI CONG NGHIEP
NHAM TOI UU HOA SU DUNG HIEU QUA NANG LUONG TRONG CAC NGANH CONG NGHIEP

2. Thiét bi phan tich chat Iluong nuéc
(HANNA HI98192)

Thiét bj c6 kha nang do:

v Do din dién (EC - electrical
conductivity)

v/ Trd khdng (Resistivity)

v/ Toéng chat rdn hoa tan (Total
dissolved solids - TDS )

v Nong dé mudi: c6 3 ché& dé nong do
mubi ¢ san 1a: % NaCl, Nong do mudi

NN s v “n
iy thure té va Thang do nudc bién tunhién.

v Pham vi nhiét dé thuc hién do dac
-20.0 t6i 120.0 °C

v/ Ghi nhat ky theo yéu cau 1én dén
400 mAu

v Ghi nhat ky ty dong Ién dén 1000
ban ghi

v Kich thudc thiét bj: 185 x 93 x 35.2 mm

v Khéi lugng thiét bi: 400 g

Hinh B.3: Hinh anh thuc té cta Thiét bi phan tich chat lugng nudc
(HANNA HI98192)

Link t3i huéng dan s dung:

[m] x5 1 [m]
3 .+
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Bang B.2: Pham vi do cua thiét bi phan tich chat lugng nuéc

(HANNA HI198192)

0 t6i 400 mS/cm

(thé hién gid tri t6i 1000 mS/cm)
D6 dan dién thuc t&€ 1000 mS/cm
0.001 to 9.999 uS/cm*

Dai do 10.00 to 99.99 uS/cm
065 dan 100.0 to0 999.9 uS/cm
dién (EC - 1.000 to 9.999 mS/cm
electrical 10.00 t0 99.99 mS/cm
conductivity) 100.0 to 1000.0 mS/cm (Ty dong diéu chinh
dai do)
Egﬂ 0.001 pS/cm* / 0.01 pS/cm / 0.1 pS/cm
pgiéi 0.001 mS/cm /0.01 mS/cm /0.1 mS/cm
D6 | +1% cla s6 doc dugc trén thiét bj (+0.01 uS/
chinh | cm hodc 1 chit s6, tuy theo gid tri nao 13 16n
xac | hon)
1.0 16i 99.9 Q+cm
100 t6i 999 Q-cm
1.00 téi 9.99 KQecm
Dai do 10.0 t,o." 99.9 KQecm
100 t6i 999 KQecm
1.00 téi 9.99 MQecm
Tré khang 19.0 t6i 100.0 MQscm* (Tu dong diéu chinh
dai do)
po | 0.1Q«cm/ 1 Q«cm/0.01 KQecm /0.1 KQecm
phan /1 KQecm
gidi | 0.01 MQ-cm /0.1 MQscm*
d?l’gh +1% cla s6 doc duoc trén thiét bj (+10 Qecm
wac | hodc 1 chit s8, tly theo gid tri nao 13 16n hon)

206




‘ CAM NANG HUGNG DAN KY THUAT VE HE THONG HOI CONG NGHIEP
NHAM TOI UU HOA SU DUNG HIEU QUA NANG LUONG TRONG CAC NGANH CONG NGHIEP

0.00 t6i 99.99 ppm
100.0 t6i 999.9 ppm
1,000 t6i 9.999 g/L

Dai do .
2 v 10.00 téi 99.99 g/L
Tong chat ran L N A . 7.
hoa tan (Total 100.0 t6i 400.0 g/L (Ty dong diéu chinh dai
dissolved do)
lids - TDS 0
solids=TDS) | D0 16651 pom /0.1 ppm / 0.001 g/L / 001 g/L /
phan
oo 1 0.1g/L
giai
D,Q +1% cla s6 doc duogc trén thiét bj (+0.05 ppm
chinh < X s EGRTa
w4C hodc 1 chi s, tuy theo gia tri nao la 16n hon)
% NaCl: 0.0 t6i 400.0 %
Dai do | Thang nudc bién: 0.00 t6i 80.00 (ppt)
No6ng d6 mubi thuc t€: 0.01 t6i 42.00 (PSU)
A an | DO
Nong do muoi | phan | 0.1 %/0.01 ppt/0.01 PSU
giai
Do
chinh | +1% cla s6 doc dugc trén thiét bij
Xac
Daido |-20.0 t6i 120.0 °C (-4.0 t6i 248.0 °F)
bo
phan | 0.1°C(0.1 °F)
Nhiét do giai
bo
chinh | £0.2 °C (+0.4 °F) (d3 loai trir sai s6 do phép do)
Xac

* Pham vi 0.001 pS/cm khi do dd dan dién va 0.1 MQescm khi do tré khang
khong kha dung khi dung cép 1,5 m.
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3. Thiét bi phat hién ro ri (Leak detector Testo Sensor
LD basic)

- N
Laser output point

Hinh B.4: Hinh anh thuc té cta Thiét bi phat hién ro ri
(Leak detector Testo Sensor LD basic)
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Bang B.3: Pham vi do cua thiét bi phat hiénro ri
(Leak detector Testo Sensor LD basic)

Bd phan &ng loa tap hop séng siéu
am tdi, tir dé mé rong pham vi do
dac cla thiét bi. Lap bd phan dng
loa nay thich hgp cho khoang cach
trung binh.

Am thanh ro rf ¢ thé nghe dugc tir

khoang cach xa, dé phat hién chinh

xac, nguoi dung phai tiép can véi
vj tri rd ri va lién tyc theo déi diém

“dn" nhat. Cac thanh phan khi nén

rieng ré sau d6 dugc kiém tra dé

phat hién chinh xac.

Khodang cach dinh lugng 1 -6 m

S dung 6ng loa:

» Khodng céch trung binh dén
duong 6ng/bd phan can kiém
tra02-6m

«  Tiéng 6n nhiéu thap

= Vjtriro ri cd thé tiép can dé
dang

Ong thdng c6 dau nhon, chi cho

phép rat it song siéu am di qua

theo huéng clia bd chuyén dai siéu

am, cho phép xac dinh vi tri ro ri rat

chinh xac.

Vi Iy do nay, viéc st dung &ng

thang c6 dau nhon duoc khuyén

nghi cho khodng cich nho, dé phat

hién chinh xdac vi tri ro ri tuong (ng.

Khoang cach dinh lugng: 0 - 0,2 m

St dung dng thang cé dau nhon:

« Khodang cach dén duong dng/
bd phan can kiém tra 0,05 m

«  Puong 6ng/bd phan can kiém
tra d& dang tiép can

»  Puodng 6ng/bd phan can kiém
tra nam rat gan nhau
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4. Thiét bi may anh nhiét (testo 890 - Thermal imager)

Hinh B.5. Hinh anh thyuc té cta Thiét bi may anh nhiét
(testo 890 - Thermal imager)

Bang B.4. Pham vi do cua thiét bi may anh nhiét (testo 890)

Théng s6 Gia tri

Truong nhin/ 6ng kinh géc réng (tuy chon): 42° x 32°/0,1 m (0,33 ft)

kh?éng cach | Bng kinh telephoto (ty chon): 15° x 11°/0,5 m (1,64 ft)

lay nit tol 6ng kinh siéu telephoto (tuy chon): 6,6° x 5°/2 m (
thiéu 6,5 ft)

Ong kinh 25° (tby chon): 25° x 19°/0,2 m (0,66 ft)
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Théng sé Gia tri
Do phan gidi | 1,13 mrad (6ng kinh tiéu chuan)
hinhhoc | 0,42 mrad (8ng kinh telephoto)
(IFOV) 0,18 mrad (8ng kinh siéu telephoto)
0,68 mrad (8ng kinh 25°)
Siéu phan | 1280 x 960 pixel /
gidi (pixel/ | 0,71 mrad (8ng kinh tiéu chuan)
IFOV 0,26 mrad (8ng kinh telephoto)
0,11 mrad (6ng kinh siéu telephoto)
0,43 mrad (6ng kinh 25°)
Lay nét | Ty ddng/Tha cdng
D0 phan gidi | 3.1 megapixels
anh chyp
Khoang céch | 0.5 m
I3y nét t6i
thiéu
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Théng sd Gia tri
Phamvi | Daido 1, cac thiét bj c6 s6 hiéu tir 2862504 trd xuéng:
nhiét do -20 dén 100 °C (-4 dén 212 °F)
(co théf thay | D3 do 1, cac thiét bi tir s8 hiéu 2862505 trd 1én: -30
doi) dén 100 °C (-22 dén 212 °F)

Dai do 2: 0 dén 350 °C (32 dén 662 °F)

« Khéng c6 dai do nhiét d6 cao lén d&n 1200 °C
(2192 °F)

Dai do 3: 0 dén 650 °C (32 dén 1202 °F)

« VGi dai do nhiét do cao tr 350 dén 1200 °C (662 dén
2192 °F)

Dai do 3: 350 dé&n 1200 °C (662 dén 2192 °F)

Dai do 4: 0 dén 650 °C (32 dén 1202 °F)

Dai do FeverDetection (X7)

Dai do 1:-30..100°C (-22..212°F)

Dai do 2: 0..350°C (32..662°F)
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Théng sé Gia tri

D6 chinh xéc | Dai do 1 tai nhiét d6 -20 dén 100 °C (-4 dén 212 °F): £2
°C (3.6 °F)
Dai do 1 tainhiét dé -30 dén -21 °C (-22 dén -5 °F), cac
thiét bj tir s& hiéu 2862505 trd 1én: 3 °C (£5.4 °F)
Dai do 2:
12 °C (£3.6 °F) hodc 2 % gia tri do (dp dung gia tri cao
hon)
« Khéng c6 pham vi do nhiét dd cao Ién d&n 1200 °C
(2192 °F)
Dai do 3: +2 °C (+3.6 °F) thdng thuong 0 dén 100 °C (32
dén 212 °F) hodc +/-2% gia tri do
+ V6i pham vi do nhiét d6 cao tir 350 dén 1200 °C (662
dén 2192 °F)
Dai do 3: +£3 % qid tri do
Dadi do 4: +2 °C (+3.6 °F) thdng thuong 0 dén 100 °C (32
dén 212 °F) hodc +/-2% gia tri do
Thoéng tin hop Ié cho cdc gia tri trong pham vi do cu thé
+5ai s0.

DPuong kinh 6ng kinh tiéu chudn: 3.4 mm tai khodng cich 1 m (3.24

diém do t6i | ft.)

thiéu 6ng kinh telephoto: 1.3 mm tai khoang cach 1 m (3.24

ft)

6ng kinh siéu telephoto: 1.1 mm tai khodng céch 2 m
(6.51ft)

6ng kinh 25°: 4.1 mm tai khoang cach 1 m (3.24 ft.)
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oot S

Hinh B.6. Anh nhiét thu dugc bing may anh nhiét
trong qua trinh do dac danh gia hé thong hoi

Link xem hudng dan st dung:
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5. Nhiét k& hong ngoai (testo 835-T1 - Infrared
thermometer)

Hinh B.7. Hinh anh thuc té caa Nhiét ké hong ngoai
(testo 835-T1 - Infrared thermometer)

Hinh B.8. Sir dung may anh nhiét dé tién hanh do dac danh gia
hé thong hoi
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Po nhiét d6 hdng ngoai véi dd tin cdy dén 600 °C

Do nhiét do tir khoang cach an toan

Bd nhd luu trit I8n dén 200 gid tri do; phan tich dé
dang véi phan mém mién phi dé tai vé

4 diém laser va quang hoc 50:1 dé do chinh xac trén
khoang cach 16n hon

Dai do -30 dén +600 °C

D0 chinh xac
+2.5 °C (-30.0 d&n -20.1 °C)
+1.0 °C (0.0 dén +99.9 °C)

+1 % gid tri do (Pham vi con lai)
+1.5 °C (-20.0 @&n -0.1 °C)

Pd phan gidi hong ngoai 0.1 °C

Link xem huéng dan st dung:
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6. Nhiét k& dang que tham (testo 905 T1)

Hinh B.9. Hinh anh thuc té ctia Nhiét ké dang que tham
(testo 905 T1)

Cap nhiét loai K
» Nhiét d Dai do -50 dén +350 °C
Do chinh xac
- +1°C(-50 dé&n +99.9 °C)
= %1 % gid tri do (Pham vi con lai)

Do phan gidi 0.1 °C
= Thoi gian phan tng t,, = 10 s (trong nudc)
Trong luong 80 g
Kich thudc 270 x 40 x 70 mm ((DxRxC))
« Nhiét dd hoat ddng 0 dén +40 °C
Chiéu dai than cdm bién 200 mm
Chiéu dai dau cdm bién 4 mm
Puong kinh than cam bién 3 mm
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7. Dong hd bam gio (Stopwatch HS-45)

SPLIT MEMORY PACE MAKER

COUNTDOWN TIMER FULL AUTO CALENDAR

WATER RESIST

RECALL MODE

Hinh B.10. Hinh anh thuc té cia Dong ho bam gio
(Stopwatch HS-45)
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8. Thiét bi theo ddi chu ky bat/tdt cGa dong co (Motor
On/0ff Data Logger UX90-004)

Ngudng Trudng tU xoay chiéu: >40 mGauss tai 60 Hz

B6 ghi dit liéu

D0 phan giai Xung: 1 xung

Thoi gian chay: 1 gidy

Trang thai va Su kién: 1 Trang thai hodc Su kién

Ché& dd Bd nhd: Ghi dé khi day hodc dimg khi day

Ché dd Khéi ddng: Ngay 18p tic, ndt nhan, ngay va gio,
hodc khoang thaoi gian tiép theo

Ché dd Dung: Khi b nhé day, ndt nhan, hodc ngay va gio

Do chinh xac thai gian: +1 phit moi thang & 25°C (77°F)
(xem D0 thi A)

Nguon dién: Mdt pin lithium CR2032 3V va cap USB

Tudi tho pin: 1 ndm, théng thuong véi cac khoang thoi
gian ghi 16n hon 1 phut va lién hé mé théng thuong
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Hinh B.11. Hinh anh thuc té cua Thiét bi theo doi chu ky bat/tat
cia dong co (Motor On/Off Data Logger UX90-004)

QR Code phan mém phan tich dit liéu va cai dit
HOBOWarePro

-'_‘
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PHU LUCD
MOT SO CASE STUDY THANH CONG
1. Doanh nghiép san xuat gidy

Vi kinh nghiém 25 ndm trong nganh san xuat gidy, Céng
ty ABC cung cap cho thi truong nhiing s3n pham gidy chat
lugng cao nhu gidy bia mau, gidy tissue, gidy Duplex, gidy
Kraft. Cic san pham clia cong ty d3 va dang chiém finh thi
truong Viét Nam, d3c biét 13 thj trudng mién Bac. Cac san
pham cla céng ty d3 duoc cac doanh nghiép Nhat Ban, Thai
Lan, Nga, ... tin dung nhd c6 chat lugng vuot tri va gid thanh
hop ly. V6i von diéu 18 13 30 ty VND, cdng ty hién dang van
hanh 1 nha may san xuat va 02 kho san pham.

Nha may san xuat cda céng ty hién dang van hanh véi
cong suat khodng 5 tan san pham/ngay. Nha may s dung 01
16 hoi dang ghi xich d6t than cdm ndi dia.

Pé thuc hién viéc danh giad hiéu qua s dung nang luong
cia 10 hoi, nhém chuyén gia d3 thuc hién qua trinh khao sat
v6i nhiing hoat déng sau:

- Thu thap théng tin chung vé 16 hoi va hé théng hoi
thong qua cdu hdi khao sét co ban va Bo cau héi danh
gid hoat déng cOa hé théng hoi SSST.

~ Khao sat tryc tiép do dac danh gid véi su hd tro cla
cac thiét bj do bao gom thiét bj tyr ghi ndng d6 oxy khoi
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thai ra khoi 10; 03 thiét bj do nhiét dd; 01 thiét bj ty ghi
qua trinh hoat dong ctia dong co bom hodc quat.

Phan tich s6 liéu va phan tich hién trang 16 hoi va hé
thong hoi dé c6 dugc cac két ludn bdo cao danh giéd.

M6t s6 nhan xét ddi véi 16 hoi va hé thdng hoi cla nha
may bao gom:

Tuy cdng nhan van hanh d& cd gang tuan tha cac quy
dinh vé van hanh, [0 hoi hién tai hoat déng vai hiéu
suat tuong doi thap.

Chat luong nudc cap cho 16 hoi chua dugc quan tam
ddng muec. Cac hé théng do ludng ndng sudt hoi chua
duoc 13p dat, nha may chua chd trong dén viéc quan
ly nhién liéu.

Nong dd oxy thtra trong khéi cao, viéc tan dung nhiét
thira chua hiéu qua dan dén hiéu suat van hanh 16 thap.

Viéc duy tu, bao dudng 16 hoi hang nam chua dugc
chd trong dang muec.

Hé thdng 16 hoi hién nay st than cdm, lugng tiéu thy than
chua duoc théng ké hang ngay. Cac s6 liéu vé tiéu thy dién va
nudc duoc gilt bi mat theo yéu cau cla cong ty.

Qua quan sat thuc t&, 16 hoi duoc thiét ké va 13p dat kha
t6t. B6 hdm nudc hoat ddng tuong déi hiéu qua. Cdng nhan
van hanh da tuan tha t6i da cac quy trinh van hanh 16 theo
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nhu huéng dan clia nha sdn xuat, nhu xa 16 dinh ky, van hanh
quat cap gi6 va thai khoi.

Bang 1. Dir liéu 10 hoi

Cong suat thiet Apsuat  Nhién liéu

TT M0 taloai lo hoi

ké& (tan hoi/gio®) (bars) strdung
1 Lo hoi ghi xich 6 12 than cam

Hinh 1. Lo hoi 6 tan/h dot than cam

Khu vuc san xudt hoi bao gdm khu vuc bai nhién liéu, 10
hoi, hé thdng nudc cap va nudc ngung, hé thdng thu hdi nhiét,
hé thdng loc bui va 6ng khdi. Than cdm st dung dé dét 1o duoc
tuéi nudc lam udt trude khi dua vao 10. Than duoc cap vao
theo phuong thic thi cdng, ngudi cong nhan st dung gau xuc
bing ddng co dién dé dua than vao 10. Khéi néng duoc dua
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qua bd ham nudc, sau dé di qua dap bui udt trudc khi xa ra moi
truong qua 6ng khoi.

Cac théng tin thu thap duoc bang cdng cu xady dyng hé
théng hoi SSST

TOM TAT KET QUA CUA SSST

o, o0r

COTHE| | AN
LAP HO SO HE THONG Hol 90 24
CACH THUC VAN HANH HE THONG HOl 140 61
CACH THUC VAN HANH NOI HOI 80 31
CACH THUC THUC HANH PHAN PHOI, SU DUNG 30 50
CUOI CUNG, THU HOI
TONG DIEM CAC CAU HOI SSST 340 | 136
TONG DIEM CAC CAU HOI SSST (%) 40.0%
Ngay thang hoan thanh SSST

K&t ludn: Nhin chung, phuong thitic quan Iy hé théng hoi
cla cdng ty 1a chua t6t. Viéc ndng cao hiéu qua san xuat hoi
c6 thé duoc thuc hién théng qua viéc:

- Thay thé hodc tang cudng I6p cach nhiét cho 16 hoi.

- L3p dat hé théng do va gidm sat ndng dd oxy trong
khoi thai

- L3p dat thém bd say khéng khi
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Phan tich danh gia va dua ra giai phap

Lo hoi hién dang st dung tai doanh nghiép Ia 16 hoi ghi
xich ddt than cdm dugc thiét ké véi ndng sudt sinh hoi 13 6
tan/h & &p suat 13 12 bar. DE tan dung nhiét cta khéi thai,
nudc cap dugc dua qua bd hdm nudc trudce khi cap vao 16 hoi.
Hé théng nudc gia nhiét nudc cap nay gép phan nang cao hiéu
suat hé théng hoi. C6ng nhan van hanh chap hanh t6t cac quy
dinh trong van hanh 10 hoi.

Tuy nhién, do 16 hoi chi van hanh véi cdng suat khoang 2
tan/h (bang 1/3 cdng suat dinh muc cta 16) nén quy trinh van
hanh khdng thuc sur phU hop & ché dé non tai. Hé thdng x( 1y
nudc cap van hanh chua hiéu qua dan dén nhu ciu xa 16 cao,
ton that xa 10 16n. Ngoai ra, hé s khdng khi thira cla 16 qua
I6n d3n dén t6n that nhiét do khdi thai 16n, hidu suat 10 hoi
chua dat nhu mong muén.

Hinh 2. M6t s6 anh camera nhiét
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Do 16 hoi da dugc van hanh trong thoi gian dai, nha may
chua chi trong dén viéc bao dudng nén [0 hién nay khéng
duoc cach nhiét tdt. Nhiét dd vd 10 c6 nhiing diém I6n hon 150
°C, nhiét d6 dudng dng khoi cé nhiing vi tri cao hon 130 °C
(xem hinh 2). Diéu ndy cho thay t&n that nhiét qua vé 16 va
khai thai I6n.

Viéc x(r ly nudc va xa 10 cia cdng ty hién nay chua hop ly.
K&t qua do do dan dién trong nudc clia cdng ty duoc trinh bay
trong bang 2. C3n ct theo k&t qua do dd dan dién, viéc thuc
hién xa 16 clia céng ty hién nay qua mudn so véi yéu cau. Do dan
dién cda nudc 16 (10870 pS/cm) cao hon rat nhiéu so vai cac
quy tac van hanh 16 hoi théng thuong (5000 - 7000 pS/cm).
Piéu nay rat dé dan dén déng cau cin bén trong 8ng 10, lam
giam hiéu suat 10 va cd thé gy ra nd 6ng 10 néu cdu cin qud
day. Ngoai ra, chat luong nudc sau x{ Iy 1dm mém chua t6t,
quan sat truc quan cho thay nudc cé nhiéu bui gidy. Do dan
dién cda nudc cdp mai 1a 351 pS/cm. Nha mdy nén dau tu hé
thong x{ Iy nudc dé dam bao an toan van hanh 1o.

Tur k&t qua do dd dan dién cla cdc mau nudc, ta ¢ thé
thay hé s xa [0 dugc tinh nhu sau:

B =d6 dan dién nudc cap/dd dan diénnudcd=351/10870
=3,23%
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Bang 2. D¢ dan dién cua nudc lo

Vi tri do Nhiét do nudc Do dan dién
Nudc sau xtt Iy 1am mém 20 °C 351 pS/cm
Nudc cap vao 1o 20 °C 242 uS/cm
Nudc xa o 20°C 10870 pS/cm

M6t s6 théng s6 do dac vé ndng dd oxy va nhiét do khoi
thai duoc thé hién trong bang 3. Viéc danh gid hiéu suat 10 hoi
theo can bang nghich cho két qua 13 hiéu suat 16 trung binh I3
66,83%. Day 3 két qua cda viéc van hanh 10 & ché dd non tai.

Bang 3. Nhiét do khoi thai, nong do oxy va hiéu suat |6 hoi

| hberen Oxy Ton that | Hiéu suat
Thong so khéi cuoi khéithai | khéi 1o 5 hoi
S trong khéi thai
Don vi °C % % %
Giatritrung | 57 3 15,39 2450 | 6683
binh (Mean) ' ' ' '
Piém
trung binh 189,68 15,04 24,77 70,48
(Median)
Nho nhat 150,93 17,05 24,77 70,21
Lén nhat 228,42 13,00 23,50 71,47

Qua qua trinh khao sat, nhém chuyén gia nhan thay nong
dd oxy trong khéi thai clia 16 hoi thay doi trong mot dai qua
rong (ttr 12,3% dén 17,9%). Diéu nay cho thay ché dd chdy va
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van hanh cda 16 hoi chua thuc su hiéu qua. Nong dd oxy qua
cao cho thay hé s& khdng khi thira ctia 16 qua 16n d3n dén t6n
that nhiét qua khéi thai 16n. Trong khi dé, ndng dd oxy qua
thap cho thay khong khi cap khong dd dé dst chay nhién liéu,
ton that chay khdng hét theo xi thai ra ngoai 13 rat Ion.

17 h

16
§15
w14
=13

12

82
163
244
325
406
487
568
649
730
811
802
973

1054
1135
1216

S 1207

1378
1459
1540
1621
1702
1783
1864
1945
2026
2107
2188
2269
2350
2431
2512
2593
2674
2755
2836

Q
@
o
3

Hinh 3. Nong dd oxy trong khdi thai
Hinh 4 13 k&t qua do nhiét dd khéi thai va nhiét dd moi
truong. Nhiét do khdi thai cia 10 dao dong tr 150,9°C — 228°C.
Tuy nhién, phan 16n nhiét @ cda 10 lai roi vao khodng 200°C.
Piéu nay cho thay viéc tan dung khéi thai chua t6i vu. Bai
nhiét d6 duy tri @ mdc an toan tranh hién tugng dong suong
la 160°C.
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Hinh 4. Nhiét do khéi thai va nhiét do khong khi cap

Téng thoi gian van hanh ctia bom 13 1,2 ngady tuong
duong vai ty 18 thoi gian van hanh ctia bom quat khoang 64%
cdng suat dinh muc. Ty |18 nay cho thay, tai hoat ddng & ché
do vira tai.
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Giai phap 1

Can c( trén két qua do thu dugc, nhdém chuyén gia nhan
thay nhiét do khai thai cla nha may hién kha cao, diéu nay lam
giam dang ké hiéu suat cla 16 hoi. Nhém chuyén gia khuyén
cdo nha mdy nén I3p dat thém 01 bd sdy khdng khi. Sau khi
nha may tién hanh 13p dat, cic k&t qua cho thay:

Chi phi dau tu: 287.000.000 VND
Nhiét do khéi trung binh sau khi I3p d&t: 182 °C

Luong than tiét kiém duoc trong 1 ca san xuat so voi
trudc khi 13p: 152kg

Gid than ndm 2023: 5.080.000 VND/tan

Thoi gian hoan von: 1,23 nam
Giai phap 2:

Qua qua trinh khao sat, nhém chuyén gia nhan thay nong
dd oxy trong khéi thai clia 16 hoi thay doi trong mot dai qua
rong. Diéu nay cho thay ché dd chdy va van hanh cda 16 hoi
chua thyc sur hiéu qua. Nong dd oxy qué cao cho thdy hé sd
khong khi thira clia 16 qua 16n d3n dén ton that nhiét qua khéi
thai 16n. Trong khi d6, ndng d6 oxy qué thap cho thay khéng
khi cap khdng a0 dé dot chady nhién liéu, tn that chay khdng
hét theo xi thai ra ngoai la rat I6n. Do d6, nhém chuyén gia dé
xudt Hiéu chinh ndng dd oxy trong khi thai, th&r nghiém diéu
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chinh d6 mé cha cc van gié d& tim ché& do van hanh tdi uu
bang viéc dau tu mdt bd do ndng dd oxy khoi thai cam tay c6
thé do duoc ndng do CO. Thiét bj nay dugc st dung dé cdng
nhan van hanh cé thé diéu chinh quat gi6 va quat khéi ludn
gitt ndng d6 oxy & muc tdi uu nhat.

Sau khi nha mdy 13p dat thém 01 sensor oxy va 01 bién
tan cho quat, cac két qua cho thay:

Chi phi dau tu: 185.000.000 VND
Luong than tiét kiém duoc trong 1 ca: 615 kg/ca
Gia than nam 2023: 5.080.000 VND/tan
Thoi gian hoan von: 0,2 ndm
2. Doanh nghiép san xuat dat hieém

Cong ty DEF duoc thanh I3p ndm 2013. S3n pham chd luc
ma céng ty cung cap ra thj trudng |a cac loai oxit kim loai dat
hiém. DAy la nhién liéu quan trong cho qua trinh san xuat cac
san pham quang hoc chat luong cao, san xuat pin, san xuat
chat xuc tc catalyst,... VGi dai san pham tUr oxit dat hiém nhe,
oxit dat hiém nadng, oxit dat hiém thu hdi tr nam cham, kim
loai dat hiém, bot danh béng, cac san pham clia cong ty chd
y&u dugc xuat khau va phuc vy cac doanh nghiép nudc ngoai
déng trén dia ban Viét Nam.

Nha mdy san xudt chinh cla c6ng ty dugc thiét k& véi
cdng suat 4 tan/ngay, st dung khodng 100 lao ddng vai dién
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tich 20 000m?. Hién nay nha mdy dang van hanh vdi nang
suat 2 tan/ngay. Nha may hién s dung 01 16 hoi d6t than
dang ghi xich, cdng sudt thiét k& ca 1o hoi la 4 tan/h, dp
suat van hanh I3 16 bar. Nhién liéu dot 10 13 than cdm 4B. Ld
hoi dugc van hanh 09 gio/ngay, 300 ngay/nam tuong Ung voi
2700 gio/n3m. Do van hanh khéng lién tuc, van hanh & ché& dd
non tai, sau ca san xuat, 10 hoi duoc van hanh & ché dé U lo dé
cho ca lam viéc tiép theo. Tuy c6ng nhan van hanh da cd gang
tudn tha cac quy dinh vé van hanh, 10 hoi hién tai hoat déng
véi hidu sudt tuong doi thap. Cac hé thdng do ludng ndng suat
hoi chua dugc 13p ddt, nha mdy chua chd trong dén viéc quan
ly nhién liéu. Nong d6 oxy thtra trong khéi cao.

Qua quan sat thuc té, 10 hoi dugc thiét k& va 13p dat kha
t6t. C6ng nhan van hanh da tudn thu t6i da cac quy trinh van
hanh 16 theo nhu huéng dan ctia nha sdn xuat, nhu xa 16 dinh
ky, vn hanh quat c8p gi6 va thai khéi. Tuy nhién, viéc van
hanh chd yé&u dua theo kinh nghiém, chua cé chién lugc tdi uu
hda van hanh 10 hoi.

Bang 1. Dir liéu 10 hoi

TT | Motaloailohoi | Congsudtthiét | Apsudt | Nhiénliéu
ké (tan hoi/gio) (bars) strdung
1 Lo hoi ghi xich 4 tan hoi/gid 16 bar than cdm
4B
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Hinh 1. Lo hoi 4 tan/h dot than cam

Khu vuc san xudt hoi bao gom khu vuec bai nhién liéu, 10
hoi, hé théng nudc cap va nude ngung, hé théng thu hoi nhiét,
hé thdng loc byi va 6ng khéi. Than cdm st dung dé dét 16 duoc
tudi nudc lam udt trude khi dua vao 10. Than dugc cdp vao
theo phuong thic thi céng, ngudi cdng nhan st dyung gau xuc
bdng ddng co dién dé dua than vao 10. Khéi ndng duoc dua
qua bd ham nudc, sau dé di qua dap bui trudc khi xa ra moi
trudng qua 6ng khai.
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TOM TAT KET QUA CUA SSST

pidmcothd | V' 0
uoc

Lap ho so hé thdng hoi 90 22
Cach thac van hanh hé théng hoi 140 79
Cach thdc van hanh ndi hoi 80 36
Cach thic thyc hanh phan phdi, st dung

o 2 30 20
cudi cung, thu héi
Tong diém cac cau hdi SSST 340 157
T6ng dim cac cau hoi SSST (%) 46.2%
Ngay thang hoan thanh SSST

Hiéen trang van hanh

Hinh 2. Mot s6 anh camera nhiét
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Lo hoi hién dang st dung tai Cong ty Ia 1o hoi ghi xich dot
than cam dugc thiét k& vai ndng sudt sinh hoi 13 4 tan/h 6 dp
suat 13 16 bar. D& tan dung nhiét ctia khéi thai, nudc cap duoc
dua qua bd hdm nudc trude khi cdp vao 16 hoi. Hé thdng gia
nhiét nudc cap nay gép phan nang cao hiéu suat hé théng hoi.
C6ng nhan van hanh chap hanh tét cac quy dinh trong van
hanh 10 hoi. Tuy nhién, 10 hoi hién dang van hanh non tai, nén
quy trinh van hanh & ché& do day tai khdng thuc su phu hop.
Ngoai ra, 10 hoi chi hoat ddng khodng 7-9 tiéng/ngay, thoi
gian con lai & ché dd G 16 do vay hiéu suat 16 hoi thap. Ngoai
ra, hé s6 khong khi thira ctia 10 qua 16n dan dén ton that nhiét
do khéi thai 16n, hiéu suat 16 hoi chua dat nhu mong muén. Vé
16 hoi hién nay dugc boc cach nhiét tuong ddi t6t nhung hé
théng 6ng khoi chua duoc boc cach nhiét. Nhiét dé dudng 6ng
khéi c6 nhiing vi tri cao hon 130 °C (xem hinh 2). Hé thdng
6ng khéi nén dugc boc cach nhiét dé ¢ thé tan dung nhiét
thira tot hon.

M@t s6 thong s6 do dac dugc thé hién trong bang 1.

Bang 1. Nhiét do khoi thai, nong do oxy va hiéu suat |6 hoi

Théng so N'l'féii%lrfgm 0-xy trong khéi thai Hl%uhs;at
Pon vj °C % %
Giad tri trung 0 0
binh (Mean) 206,2 15,4% 75,12%
Piém trung . .
binh (Median) 176,4 14,3% 79,19%%
Nhoé nhat 124,3 10,7% 87,02%
Lén nhat 228,4 17,8% 69,04%
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Ghi

chu: S6 liéu trong bang 2 duoc 18y trong thoi gian 10

van hanh, khéng bao goém thai gian G 10.
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Hinh 5. Ché do lam viéc cua quat cap gio

Co hai tiét kiém nang lugng
Giai phap 1

Qua qua trinh khao sat, nhém chuyén gia nhan thay nong
dd oxy trong khéi thai clia 10 hoi thay doi trong mot dai qua
rong (tUr 15,23% dén 20,21%, gid tri trung binh a 15,8%).
Piéu nay cho thdy ché& dd chady va van hanh cla 16 hoi chua
thue sy hiu qua. Nong dd oxy qud cao cho thdy hé sé khéng
khi thira cGa 16 qud 16n d3n dé&n t6n that nhiét qua khéi thai
I6n. Trong khi d6, ndng d6 oxy qua thap cho thay khdng khi
cap khdng dd dé dst chay nhién liéu, t8n that chdy khng hét
theo xi thai ra ngoai la rat 16n. Do d8, nhém chuyén gia dé
xuat 13p dat hé théng gidm sat nong dé oxy, thir nghiém diéu
chinh d6 mé cGa cac van gié dé tim ché& dd van hanh t6i uu.
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Gia thiét ndng dd oxy sau khi I3p dat va diéu chinh [a 8%,
nhiét do khéi la 137,2 °C, hiéu suat cla 16 hoi sé |a 88,12%. So
v6i ché& d6 van hanh hién nay, hiéu suét [0 hoi sé tang thém
7,68%. Thoi gian hoan vén tinh todn véi lugng than tiét kiém
duoc 1a 62,73 tan 1a 1,8 nam.

Sau khi nha mdy 13p dat, cac s6 liéu do dugc cho thay

Chi phi I3p dat: 212.000.000 VND

Luong than tiét kiém duoc: 209 kg than/h

Gid than nam 2017: 2.760.000 VNBD/kg

Thoi gian hoan vén: 1,22 ndm
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