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LOINOI DAU
Trong nhitng nim gan ddy, cong nghiép cia Viét Nam c6 su ting trudng
manh mé vdi ty 18 ting truong cao. Toc do ting trudng tong san pham qudc ndi
(GDP) binh quan dat mic 6,8% tir nim 2016 dén nay. Song song v6i su phat
trién kinh t€, nhu cau vé ning lugng cling ting 1én nhanh choéng. Van dé nay
dan dén nhing thach thirc rat 10n trong viéc dam bao an ninh ning luong qudc
gia trong tuong lai.

Trong d6, cong nghiép 14 linh vuc tiéu thu nhidu nang luong nhat, khoang
51.9% tong tiéu thy ning lugng cia qudc gia. Theo danh gid cuia Ngin hang
Thé giéi thi tiém nang tiét kiém nang lwong trong linh vuc cong nghiép ciia Viét
Nam 1én dén 25-40% (tiém ning k¥ thuat). Pay 1a con sb rat 1on, nhung néi
theo cach khac, doanh nghiép dang sir dung nang luong chua hi¢u qua.

Bén canh d6, theo thong ké hién nay ca nudc dang sir dung hang nghin
16 hoi céac loai. Trong d6 phan 16n céac 16 hoi ¢ hiéu suit st dung ning luong
thap, 1am ting mac tiéu hao ning luong st dung. Tinh hinh nay dit ra yéu
cau can thiét phai c6 cac giai phap gitip doanh nghiép ning cao hiéu suit, tiét
kiém nang lugng trong st dung va van hanh céc 10 hoi.

Lép hudn luyén “Quan Iy nang lwong doi véi hé théng 16 hoi” nham
cing ¢ kién thirc to chire, quan 1y, ndm virng nguyén 1y hoat déng, phuong
thirc van hanh, bao tri hé thong 10 hoi dung k¥ thuit, cac giai phap dé khic
phuc, giam thiéu chi phi va sir dung ning lugng tiét kiém, hiéu qua trong hé
théng 10 hoi cho d6i ngii can bd, céng nhan, nguoi lao déng trong cac nganh/
linh vuc trong yéu (co khi, ché bién tinh lwong thuc — thuc pham, hoa — nhwa —
cao su, dién — dién tir - cong nghé thong tin), nganh cong nghiép truyén théng
(dét may, da giay) va cac nganh thuong mai, dich vu trén dia ban Thanh phd.
Noi dung chuong trinh bao gém c6 2 phan:

+ Ly thuyét (1 ngay): Boi dudng kién thirc co ban, dic diém va ciu tao vé
hé théng 10 hoi, So dd, nguyén 1y hoat dong ctia (Hé thong cap nudc, hé
thong d6t nhién liéu, hé thong gi6 - kho.) Yéu cau chat luong nudc cap va hé
théng xtr Iy nudc

+ Thuc hanh (1 ngay): Thuc hanh van hanh hiéu qua hé thdng 10 hoi.

Nguoi bién soan
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CHUONG TRINH HUAN LUYEN
1/Muc dich:

Theo thong ké, hién nay ca nuéc dang sir dung hang nghin 16 hoi cac loai.
Trong d6 phan 16n cac 16 hoi ¢6 hiéu suit sir dung ning lugng thip, lam ting
muc tiéu hao nang luong st dung. Tinh hinh nay dit ra yéu cau can thiét phai co
cac giai phap gitp doanh nghiép nang cao hiéu suat, tiét kiém niang luong trong
str dung va van hanh cac 10 hoi. Théng qua 16p tap huan, hoc vién duoc cing cb
kién thirc t6 chirc, quan 1y, phuong thirc van hanh, bao tri hé théng 16 hoi dang k¥
thuét, tiét kiém nang lugng va dat hi¢u suét cao.

2/ Poi twong: Ap dung cho tat ca cac nganh nghé
3/ Céch thirc huan luyén:
~ Huén luyén Iy thuyét 1 ngay vé chi tiét vé cau tao, nguyén Iy hoat dong,
cac yeu to anh huong dén cong suat hoat dong cua 16 hoi. Cac gidi phap dé su
dung nang luong tiét kiém, hiéu qua doi vaoi hé thong 16 hoi.
~ Sau khi nam viing 1y thuyét, hoc vién duoc thyc hanh tryc tiép trén hé
thong 16 hoi tai xudng thuc nghiém cua Trung tam CSED ve:cach thue van hanh,
cach xac dinh nguyén nhan gay tiéu hao nang lugng doi vai hé thong 10 hoi va
phuong thirc xur ly.
4/ Tiéu chuan hoc vién:
- Pau vao: Khang co.
- Pau ra: Hoc vién nam viing kién thac t6 chac, quan Iy, van hanh, bao tri hg
thong 16 hoi dung k¥ thuat, tiét kiém nang lugng va dat hiéu suat cao.
Hoc vién phéi tham gia ,déy du cac buodi th, hoan thanh dat bai kiém tra vé van
hanh tryc tiep trén hé thong 10 hoi sé duoc cap Giay chung nhan hoan thanh khoa
hoc.
5/ Cau tric ndi dung:
< Phan 1: Tong quan
< Phan 2: Nbi dung chi tiét
- Chuyén dé 1: Téng quan vé 16 hoi

Ngay 1 - Chuyén dé 2: Tiét kiém ning luong ¢ 10 hoi
- Chuyén dé 3: Sir dung hoi nudc hiéu qua
- Chuyén dé 4: Tan dung nhiét thai
- Chuyén dé 5: Thuc hanh (Thiét bi dot gas, bay hoi)
Ngay 2 < Phan 3: Két luan Céc van dé co ban vé sir dung nang luong hiéu qua ¢

hé thong 16 hoi cong nghiép
% Phan 4: Tai liéu tham khao



PHAN 1: TONG QUAN

Hién nay, tiét kiém ning luong dang 1a mét trong nhitng chu dé "néng"
khong chi trong pham vi tirng qubc gia ma da tré thanh van dé cua thé gisi. Nhiéu
nganh cdng nghiép dang phai d6i mat véi nguy co thiéu nang luong, cac ngudn du
trir ndng lwong tu nhién ngay cang can kiét, vi thé, van dé tiét kiém nang luong tro
thanh mot khau then chét trong chién luoc phét trién kinh ké cua nhiéu quéc gia
trén thé gigi. Mudn vay, phai chi ra dugc nhitng bién phap hitu hiéu nham tiét
kiém ning luong. Trong san xuat cdng nghiép, thiét bi 1o hoi 1a mot trong nhitng
noi dé that thoat nang lwong. Do d6, viéc nghién ctiu bién phap tiét kiém ning
luong trong hé thdng 10 hoi 1a can thiét, gop phan tiét kiém ngudn du trit nang
lwong quéc gia. Chuong trinh huan luyén nham nang cao niang luc caa doanh
nghiép vé quan ly va sir dung nang luong tiét kiém, hiéu qua thudc chuong trinh
hd tro doanh nghiép ning cao ning suét chat luong va do6i méi sang tao nam 2020
trén dia ban thanh phd H6 Chi Minh.

Gigi thigu: Lo hoi la thiet b c6 chirc ning chuyén hoa nude thanh hoi nuéc, hoi
nugc ¢ day duge coi nhu chat tai nhiét, nhiét luong duoc luu trir bén trong hoi
nude duoc su dung vao cac muc dich trong cong nghi€p va doi song nhu: ché bien
thuc pham, giat 1a, say... TUy theo nhu cau st dung ma nguoi ta tao ra nguon hoi
co nhiét d6 va ap suat phu hop dé dap ung cho cac yéu cau khac nhau. D€ van
chuyén nguon nang lugng c6 nhi¢t do va ap suat cao nay nguoi ta dung cac ong
chiu duoc nhigt, chiu duoc ap suat cao chuyén dung cho noi hoi (16 hoi). Dicu dac
biét cua ndi hoi (10 hoi) ma khong thiét bi nao thay thé duoc 1a tao ra nguon nang
lugng an toan khong gay chay dé van hanh céc thiét bi hoac dong co ¢ noi can
cam hira va cAm nguédn dién (nhu cac kho xing, dau).

Y nghia va lgi ich viéc quan ly sir dung nang lugng ’gié't kiém hiéu qua doi véi
h¢ thong 16 hoi: Gilp doanh nghiép xay dung hé thong quan ly, van hanh cac
hé thong thiet bi tiéu hao néng lugng; cac giai phap dé khac phuc, giam thicu
chi phi va st dung nang lugng tiet kiém, hiéu qua trong hoat dong san xuat kinh
doanh.



CHUYEN PE 1:
TONG QUAN VE LO HOI

= Phan loaqi |0 hoi cong nghiép
= Théng s6 k§ thuat cda 16 hoi
= Hjéu suat |0 hoi & Cac tén that nhiét




Phan loai |0 haoi cong nghiép

C6 nhiéu céch phan loai. Theo nguyén ly cau tao:
+Ld hoi 6ng Ira
+Ld hoi 8ng nudc

*(LH két hop 6ng Itra - 6ng nudc)

Trong cong nghiép: 16 hoi CS nhd, hoi bo hoa,
&p suat thap

Lo hoi 6ng 10-6ng Ira nam:
Nguyén ly lam viéc

» dét dau / gas

3-pass, wet back boiler




v ghi c8 dinh

LS hoi 6ng nudc, Budng Ira ghi xich

M"H w ,w‘ I

| W
A
Ch;mber,

Lower Drum




Lo hoi dét tang soi

e Tang séi bot

e Tang s6i tuan hoan

Lua chon [0 hoi:

| Chon loai LH ¢4 BL phis hap véi cht dét |




Vi du: So d6 hé théng |6 hoi

o LH 8ng nuwérc, d6t than trén ghixich.

» Tan dung nhiét khéi thai d& hdm nudc cap & say khong khi
» Lam sach khai kiéu khd & kiéu wét

* Cap gid & thai khéi theo ché dd can bang dpsuat

Thong s6 k§ thuat cda 1o hoi
p :4&psudt [kG/cm?; bar; PSI]
(t : nhiét d6 - néu san xuat hoi qué nhiét)
D : San lwgng hoi [kg/h; t/h], hodic

Céng suat [kW; kcal/h]

D : tinh & théng s6 (p, t) thiét ké
D, :SLH khi 16 dat hiéu suét cao
nhat.
)Thu’c‘vng D=(0,8 +
[ Am
Note: Equivalent Capacity from & at 212 °F

Evaporation Rate from & at 1000C
1 BHP = 33475 Btu/h = 9,8 kW = 15,6 kg/h (eq)




Un=Quien/ Qay
(pp input-output)

v' Hiéu suét theo Nhiét tri thap

v' Hiéu suat theo Nhiét tri cao

Un¢=100-(g,+ a3+ s+ As+ Qs+ d7), %

(pp . s ”
bala » Giam thi€u cac TT nhiét d€ nang cao hiéu suat LH

Tinh hiéu suat 1o hoi

S dung Phuong phép input-output (pp thuén)

a Netry = Qes ich / Qq, = d;

Trong dé:
Qesich= Q= D(ip—ine) Qqy = BQy,

D san lugng hai, kg/h

i entanpi hai nudc, Ung véi ap suat lam viéc, ki/kg
inc entanpi nudc cap, tinh theo nhiét do nudc, ki/kg
B Tiéu hao nhién liéu, kg/h

Qun Nhiét tri thap cta nhién liéu, ki/kg




Vi du: Tinh hiéu suat |6 hoi

Hay xac dinh hiéu sudt 10 hgi. Biét:
san lugng hai, D = 1000 kg/h
ap suat lam viéc, p = 7 barg

nhiét do nudc cap, t = 90 °C

tiéu hao dau FO, B=70I/h

dauFOcd Qu=  40.300kJ/kg ; p=980 kg/m3

KET QUA 2

Theo cach tiép can Nhiét tri thap:

q2 - T6n that nhiét do khdi thai

qs - TT nhiét do chay khéng hoan toan vé
hoa hoc (=>tdn tai khi chay trong
khoi, nhu CO)

qa - TT nhiét do chay khéng hoan toan
vé co hoc (khi d8t than => ton tai C
ran chwa chdy trong tro, xi)

qs - TT do téa nhiét ra mdi trwdng Q

qe- TT nhiét do xi mang ra ngoai (d6t than)

q7 - Tdn thét do xa day 1o

Q

Qs

Qs

Q

o

hiéu suat LH theo Nhiét trj thap hay Nhiét tricao

v' Cach phan loai Tén that nhiét LH s& khac nhau tuy theo quan diém tinh




D3c diém vé hiéu suat nhiét LH

e Ténthatlénnhatlaq,, (7—12% ) do khoéi thai con cé nhiét dé cao
(khoang 250°C & tai dinh murc).

* Nhién liéu rén (than, trdu): khé chdy => q, t¢i11%
* Cactén that nhiét khdc (s, gs) c6 tri s6 kha bé so v&i tén that trén.

* Khi d6t dau va khi thigsva qg=0

» Gidm TT do khoi thai (g, ) Ia wu tién hang dau

v’ Tdn that nhiét do khoi thai — g,
Luong khoi thai tang

» D6t du gio

Nhiét do khoi thai (t,,) cao

 Luong nhién lieu dét qua nhiéu (dst ép)
o Bam ban bé mit truyén nhiét

Dy doan (Tips):
=L &p cdu phia nwdc Imm => nhién liéu dét téng 5 - 8%
=[&p tro/ md hdng 1mm => nhién liéu dét ting 0.8 - 1%

¥ D3u hiéu nhan biét tinh trang bam ban ?
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Béng hiéu suit nhiét I Céng suit ndi hoi D, Uh
5 N . Chiing logi nhién tigu | MI2 hify sust D<3" 3D 159 D157
cua IO hdl nanglueng Higu suit nang lugng %
Mirc 1 76 82 85
(TCVN 8630:2019) Mare 2 L] 7 82
Than Mirc 3 70 75 78
A . Murc 4 68 72 75
*Mrc 1: mirc TKNL loai 1 oce - o -
, , . Mo 1 75 78 82
e Mtrc 2: mirc TKNL loai 2 Moz 7 76 8
Nhign ligu sinh khéi 9 Moc 3 70 73 75
«Mtrc 3: ap dung cho cac LH Moc 4 68 70 72
1. a N ~ . Mic § 65 68 70
méi, van hanh khéng qua 2 Moc 1 o8 M 2
ném Mac 2 84 a8 20
Dau Mirc 3 82 85 88
o, . . A Mirc 4 80 82 85
-I\/!u'c 4 chg cac' .LH )/an e o - F
hanh ttr 2 dén duéi 10 ndm Mo 1 W ot )
Mirc 2 85 89 92
eMtrc 5: cho cac LH van K ot Moe 3 82 or %
a N v 2 1A Murc 4 81 85 87
hanh ttr 10 ndm tr&'lén Mirc§ 0 83 3
(CHU THICH:
u chinty ndi hol.
" knich rang bl bd phdn thu i nhit khd! thal cila chinh ndi hal.
» ot phin tha i hor,
1 Nhin igu sinh kndi 14 trdu, man cua, dém bio, b mia, gb nén ... vil Kndng bso gbm rac sinh hoat.

Cong suét hoi 1 Tén thét khoi kho

ra 2 Tén thét H,
.76 3.TT dd &m trong nhién ligu
e b‘,’” 4 TT d6 &m trong khong khi
at buc z i
xa b& mat 5 Ton that CO
i
7. Tén thét tro bay
Lo hoi

Kh6i thai

W

that
tro
day

Khéng khi chay

v Balance method:

Neunv=1-24; Xa nuoc 1o

11




CHUYEN DE 2:
TIET KIEM NANG LUONG DOI VOI
HE THONG LO HOI

1) Kiém soat chat lvgng d6t nhién liéu
2) T6iuwu hda ché dd chay

3) C6 k& hoach lam sach 6ng 16 hoi

4) Kiém sodt chat lvong nuwdc cap

5) T&iuwu mirc xa 1o

6) Thu hoi nhiét tir khoi thai

7) Tranh t6n that khi lwu tri nhién liéu
8) Cdc giai phédp khac

12




Qua trinh chuyén héa ndng lvong trong LH

* Trong

budng dt * Quavach

ong

» Can b3o dam CHAY HET & TRUYEN NHIET TOT \

1) Kiém sodt chat luvong dét nhién liéu

Muc dich:
*Nhién liéu chay hoan toan

+Khdng cap du khdng khi qué mirc

Chi s6 duoc sl dung dé ki€ém soét chat lvong dét:
=Hé s8 khong khi, hay % khéng khi thira

*Hodc: % 6-xy du trong khoi

22
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Khai niém Hé sé khong khi

Hé s& khéng khi (thira / dw)

a = Vik / VO

Vi« : Long khong khi thyc té dwa vao budng Itra dé dbt chay
hoan toan 1 kg nhién liéu

Vo, : Lwong khong khi Iy thuyét dé& dét chay hoan toan 1 kg
nhién liéu

Ché d6 chay ly thuyét: a=1
Chéay thuc t€, yéu cau: du khéng khi: Vi > VO
(Chay yém khi a<1l)

» (M) : % khéng khi thira = (o - 1).100%

Kiém soat chat lvong d6t dua vao % O, du
trong khoi
Lwong khong khi dwa vao budng Itva du (thira) nhigu => ting % O,

du trong khéi
=> Kiém soat chat lvong chdy théng qua % O, du trong khoi

» Cong thirc xac dinh HSKK
a =21/(21-02)
Coéng thire khac: o = CO2Max [CO2
v' % khong khi du = (% Oxy trong khéi) / 0.21

v" HS khéng khi = 1 + Ty 1& Khéng khi dw

24
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Hé sb khong khi chay (O, du trong khoi) ti wu

v Vi tri xac dinh: ngav sau Budng I(ra

Khi, DAuDO  1,05+1,15 1+3
Dau FO 1,15+ 1,25 3+4

Than, Vién nén 1,3+1,5 5+7

Cui, trau roi 15+1,6 7+8

Dy dodn (Tip):
=Gidm 1% 6-xy trong khéi => Hiéu sudt LH tdng ~ 0,6%

Tham s6 kiém soat %Oxy du trong khdi /
hay %khong khi du
Ngudn: US DOE ITP Steam BestPractice Program

% Oxy trong khoi % khong khi thira; (a — 1)

Nhién ligu Ty dong Tha cong Tw dong Tha cong
Min.  Max. Min. Max. Min. Max. Min. Max.

Khithién nhién | 1.5 3.0 3.0 7.0 9 18 18 55

Dau #2 20 30 30 7.0 11 18 18 55
DAu #6 25 35 35 80 14 21 21 65
Bét than 25 40 40 7.0 14 25 25 50

Than cuc 35 50 50 8.0 20 32 32 65

v’ Co gidi hda, hay ty déng hda ché d6 d6t s& giam
%khong khi du => nang cao hiéu suat LH

15




Phuong tién st dung: Mdy phan tich khoi

%0,
= ppm CO (tinh theo phan triéu)
% CO,

= Nhiét do khoi thai

= % hiéu suat chay

= % khong khi thira

» Céc LH I&n, hién dai: Kiém soét lién tuc % O, du trong khoi
dé diéu chinh gié

Phuaong phap Dénh gid / Hiéu chinh qua trinh chay

» Xac dinh Ovan hanh theo CT:
& vén hanh = 21/(21 — 032)

Trinh ty chinh gidm gié:

1.
2.
3.

D3u tién gidm bét van chinh quat gidé

Tiép theo 13 gidm van tiét lvu quat hat khéi.

Khi trang thai n dinh: do % &xy du & ghi nhan ppm CO
twong ung.

Tiép tuc didu chinh theo cac budc trén, cho dén khi lwong
oxy / hé s8 khéng khi gidm dén muirc chap nhan duoc ; Pong
thoi ppmCO 12 bé nhat.

v' Van dé thuc té: Vi tri do ?

16




Tham khdo: Vi du tinh hiéu qua gidam % oxy trong khéi thai

STT Thoé 6 b i Co hu ciati
6ng s6 on vi ong thire  erT—0—1
1 Lwong 6xy % A 6 4
2 Khong khi thtra % B = Ax 100/(21-A) 40 24
oA LA Coa kg khong khi
3| Ty lé khong khi yéu cau 1 kg nhién liéu (o} 5 5
4 Lwong khéi thai kg/kg nhien ligu | P :[{1233’1100)) X go| 72
5 Nhiét do khoi thai °C E 200 200
6 Nhiét d6 moi trwong °C F 30 30
Nhiét dung riéng o
7 cta khéi thai kcallkg°C G 0.23 0.23
8 Tén thét khéi thai keall g"ﬁgkf nhién | - bxERxG| 313| 281
9 |Nhiét tri cao cla than (GC| kcallkg | 5000 5000
l(l- % Ton that J =H x 100/l 6.3 5.6

=

> Tinh toan trén cho thay rang lwong tiét kiem cé thé duoc 13 0.7%

khi gidam lwgng éxy trong khéi thai tir 6% vé 4%.

Luu y vé vi du tinh todn vira néu

Trong vi du trén, nhirng van dé sau can quan tam:

e Ty lé khéng khi yéu ciu |3 1:5 (1dy cho m6t loai than, v&i nhién liéu
cu thé thi can xac dinh rdrang).

* Gia tri Nhiét d6 méi truérng (30 oC) chi la minh hoa. Khi tinh todn
thuc té, can dién vao gia tri do chinhxac.

* Nhiét dung riéng cta khéi thai la 0.23 kcal/kg°C (1.1 kJ/kg°C) & nhiét
do tir 200-300°C.

e Nhiét tri cao (GCV) cla than & trén |a mét gid tri gia dinh. Can nhap

vao Nhiét trj cGa nhién liéu dang strdung.

* Khiti€p can van dé theo Nhiét tri thap => thay gia tri GCV bang NCV

17




MG& réng: Ty 1& khéng khi yéu cau
tinh cho 1 kg nhién liéu, theo % thanh phan lam viéc

Can biét lvgng khdng khi cn dé d&t 1 don vi nhién liéu,
theo thanh phan lam viéc.

- 1kg nhién liéu rén, ldng;

-1 Nm3 nhién liéu khi

2 cach tiép can dé tinh toan, vi du cho 1 kg NL:
» kg of fuel + m3 of air => m3 of flue gas
» kg of fuel + kg of air => kg of flue gas

Tinh ty 18 khéng khi yéu cau (cach 1)
tinh cho 1 kg nhién liéu, theo % thanh phan lam viéc

-Thé tich khéng khi ly thuyét, Nm3/kg :
V0 = 0,089(C + 0,375.5) + 0,265.H — 0,0333.0
-Thé tich khong khi thuc t&, Nm3/kg :
Vigk=a VO

- Ty |1& khong khi yéu cau, kg/kg :
AAS =V .p  ;vdi khong khi tai 0°C, p = 1,28 kg/m3

Ghi chu: C6 thé xac dinh Thé tich khong khi ly thuyét (VO }glr nhiét tri
thap cda nhién liéu
V0.« = (a.Qth +25.W)/1000
Hé s& phu thudc nhién liéu, a = 0,265 (than, dau FO); a=
0,260 (than bun); a = 0,251 (gd)

18




Ty 1& khong khi yéu cau (cach 2)
tinh cho 1 kg nhién liéu, % thanh phan lam viéc

= Luwong khong khi LT
= [11.6C +{34.8 x (H,- 0,/8)} + 4.551/100, kg/kg

o Luong (kg) khong khi cép thuc té / 1 kg nhiénliéu (ASS)
tinh theo cong thirc:
AAS = {1 + (EA/100)} x lwvgng khéng khi LT

V@i EA 1a % khong khi thira. EA = (a0 -1).100%

o Luong khoéi khé thyce té do chdy / 1 kg nhiénliéu sinh
ra cé thé tinh theo céng thirc gan dung sau:

m = AAS+1 (kg/kg)

2) T6i wu hda ché d6 chay

* Muc dich: gidm thiéu TT do khéng chdy hét vé hda hoc va co hoc
(gidm CO trong khdi, gidm C trong tro & xi thai). Diéu nay ratcd y
nghia ddi v&i cac LH d6t nhién lidu ran.

* Bién phap T6i wvu héa ché dd chay: Diéu chinh lwong khéng khi
thira, diéu chinh phan phdi gié so cdp — thir cap, diéu chinh ché
dd cap than...T8i wu hda ché dé chay két hop nhiéu bién phap
diéu chinh dé dat dugc téng cac t6n that theo khoi, theo tro — xi
Ia thap nhat dé dat hiéu suat chdy cao nhat.

v' Vidu: trvdng hop dét trong BL ghi xich =>
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Chain-grate furnace for hard coal

Céc véan dé:

=Loai nhién liéu aét

=Qua trinh chay trén ghi xich
=Phan phéi gi6 phu hop tirng giai
doan

*Gi6 cp 1 & gi6 cap 2

«Ti 1& gi6 (%)

_ =Bé day I&p than

=Tbc do chay

=Kiém soat ty dong budng dét

3) C6 ké hoach lam sach 6ng 16 hoi
=> B3o dam truyén nhiét tot
Thuc t& bam ban bé mit &ng 16 hoi:

Phia khoi: tro, mé héng Phia nudc: cau nudc

Bién phap:

« Phia khoi: dinh ky vé sinh vach 6ng (th&i tro, md héng); can chinh ché dé chay
t6t => khéng tao mé héng.

«Chéng déng cau phia nudc: xr ly nwdce dat chi tiéu qui dinh, triét dé thu hoi
nudc ngung. 36
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> So dd hé théng nudc 16 hoi

Nwéc ngwng

Hé théng
Xt ly nwéc

Nuéc bd sung

Nuéc cap

Giai phap: Xa da
ada
v Thu hdi nuédc ngung [j

v X ly nwée bé sung
v Kiém sodt nuwéc xalo 37

Céc chi tiéu chat lvong nudc chi yéu
(theo TCVN veé 10 hoi)
* Do pH

* DJ clrng, H (Hardness)

+ Nong do tong chat ran hoa tan (TDS - Total dissolved solids)

r

A e )

‘ XA

l ‘ DAY
R

¥' Nap héa chat v’ Lam mém nuwérc
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Suw nguy hai cla cdu cdn

« Giam hé s6 truyén nhiét
e Tangnhiét do khoi thai
* Giam hiéu suét

¢ Tiéu hao nhién liéu nhiéu C&u can- giam cong

hon / Giam cd 4t 16 hoi £
/ Giam cong Slfat 16 hoi 8o, suAt - AD
e Tangnhiét d6 vach 6ng (mm) (%)
02+1 15+ 2
1+15 4 + 8

15+4 10+ 16

Chi tiéu khuyén cdo cho 16 hai éng Itra

Nwéc cap Nwérc 10

pH 75+85 9+12
H <2,5 (mg CaCOs/l) -

<3000 + 3500
TbS ) (mg/l hay ppm)

Lo hoi 6ng nwdc:
* D& cltng (H) nudc cap: < 1,5 (mg CaCO4/l)
« (TDS) nudc 16: < 2500 + 3000 (mg/! hay ppm)

» LH 8ng nwéc yéu cau chat lwgng nwéc cao hon LH 8ng Ira
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5) Tdi vu mirc xa 16
» Kiém tra ty 1& nudc xa 10. T6i wu hda luvgng xa => gidm TT nhiét &
Chi phi vé nwéc b6 sung.
e Tylé xald (%) = (TDS nwdce cdp qua x& ly x %nwdc cdp qua X0
ly)/Lugng TDS t8i da cho phép trong nwdc 16 hoi

% x& = Dc*(TDS,) / TDS,
e Thiét bi kiém soat xa day tw

dong la mot phuwong an gidp
t8i wu hoa luvgng nudc xa.

Nurs b sung

= Tang 1% nuwéc xa => Giam 0,2-0,3% hiéu sudt LH

Vi du vé Téi vu murc xa 1o

e Mbt 16 hoi cé 10% nudc bd sung (nudc ngung hdi vé 90%), lwong
TDS cho phép trong nwéc 16 hoi 1a 3000 ppm, biét TDS trong nudc bé
sung khoang 300 ppm.

v Tylé xalo:
=10x300 /3000 = 1%

» Thuhdi nwdc ngung nhidu & X ly nudc tét => giam xa 1o
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* nsitna = 200+ 250°C

‘N vio B ECO

Ham nuéc cap
Séy khong khi / Sy nhién ligu

C4p nhiét cho cac nhu cau khac

= Gidm nhiét d6 khdi 20 °C d€ SKK => Hiéu sudt LH tdng 1%
= Ndng nhiét d6 nudc cdp 6 °C => Hiéu sudt LH téng 1%

Ham nudc gian tiép

ECO

Bom

Lép céich
tudin hodin

nhiét

Thung
nude
cip

4 - §
X

i Bom cip

‘ v Gi6i han nhiét d6 khi thap nhat = ? ‘

Nude vao
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NHIET PO PONG SUONG CUA KHOI
(Dew-point temperature of flue gas)

> T dong suwong cla khéi (DPT)?

»Té4c hai gdy ra: An mon nhiét do thap.

» Gidi han st dung nhiét ning ctia khéi

» Can biét tgs khi d6t tirng nhién lidéu cu thé

> DPT phu thudc vao nhié¢u y&u t&: ham lugng S
trong nhién liéu, ndng dd SOs trong khéi, % hoi
nuSe, hé s6 khong khi thira ...

» X4c dinh chinh xdc DPT 1a ratkho

Nhiét d6 dong swong cua khoi — Khi chay ly thuyét
ACID DEW-POINT OF FLUE GAS

160

150
140
% 120 P
@ P
° 120
-
_E "o /
2 /
2wl /
3 /
° 80
B ol
< ol
50
40

L] 1 2 3 - s
% Sulphur content of fuel

> Dung dé du kién DPT (so'bd)
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Thu hoi nhiét khoi thai — vi du tinh toan hiéu qua:

STT Tho ) D i cong tha Giatri
6ng so on vi ong thire [e—T—0

1 Lwong oxy % A 4 4

2 Khong Khi thira % B = AX 100/(21-A)| 24 24

> 12 LA PR kg khong khi

3 Ty & khong khi yéu cau / kg nhién ligu C 5 5

4 Lwong khoi thai kg/kg nhién liéu b =[{1E(]E/1100)} x 72| 72

5 Nhiét do khaéi thai °C E 200 | 180

6 Nhiét dé6 méi trwong °C F 30 30

7 | Nhiétdung riéng ctua khéithl  kcal/kg°C G 0.23] 0.23

2 % P kcal/gio/kg _

8 Ton that khaéi thai nhién lisu H=Dx (E-F) x G 281 | 248
9 | Nhiéttri cao cta than (GCV| kcal/kg ] 5000 5000
Q% Ton that N J = Hx 100/ 56 | 5.0

> C6 thé tiét kiém dugc 0.6 % nho vao viéc gidm nhiét d6 khéi
thai tir 200°C xuéng con 180°C nhe thu héi nhiét.

Luu y vé vi du tinh todn vira néu

Trong vi du trén, ngoai nhitng lvu y d3 néu tir trudc, can quan

tam:

* Khi thu hdi nhiét khoi thai: phai kiém sodt t, >t

« Khiti€p can van dé theo Nhiét tri thap => thay gia tri GCV bang NCV

» Céch tinh toan vé phia khoi: chi xac dinh KHA NANG thu hbi

nhiét.
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Thu hoi nhiét tir khéi thai —
Tinh theo phia chat nhan nhiét

> Xac dinh lwong nhiét thu hdi duwoc THUC TE.

Trwong hop ham nuéce cap bang khéi thai:
Luu lwgng nwdce qua bd ham: D, kg/h
Nhiét do nudc trwde khi hdm: ty, °C
Nhiét do nuwdc sau khi hdm: t,, °C
Coéng suat nhiét ma nudc thu dugc:
Q= Dcpn(ta —ta), keal/h khi 18y cpn = 1 keal/kg.K
Q =Dcpn(t, — 1), kW khi thay cp, = 4,186 ki/kg.K

Mtrc ting hiéu suat nhiét: % = 100 Q/(BQy;)

Thu hdi nhiét tir khai thai —
Tinh theo phia chat nhan nhiét
Trudng hop gia nhiét khong khi bang khéi thai:
Lwu lwgng khéi lvgng khéng khi: G, kg/h
Nhiét d6 khong khi vao: t,, °C
Nhiét d6 khong khi ra: t,, °C

Céng suat nhiét ma nuwdc thu dwgc: Q=G ¢, (t,— t;)
Q=0,24*G(t,-t,), keal/R~

Q=1*G(t, - ty), kw
Mitc tdng hiéu suat nhiét: % = 100 Q/(BQy,)

v' cach tinh twong tu nhu khi hdm nuwéc, nhung nhiét khéng khi nhan dworc
chi bang 0,24 lan so vé&inwdc
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7) Tranh ton that khi lwu tri nhién liéu
DAy |3 diém can chu y trong cong tac quan ly. Xuat hién khi st
dung than. Bao gom:

e T6nthat tir mat dat: khi chira than trén san khong phai 3 bé tong.
Theo thoi gian, than min ngdm xuéng dat, nhiét tri giam dan

* TT tiéu tan: khi chira than tai khu vuc tréng, chiu mua gié.

e TT do chat déng: chiéu cao t6i wu |&p than chira 1a 2-2.5 m. Quéa
murc nay than c6 kha ndng ty chay (sinh héa), nhiét trj suy giam do
qua trinh chay ty phat nay.

v Hai t8n that d4u co thé téi 2-3%.

= T chirc van hanh 16 hoi v&i phu ti kinh té

= Gidm nang lwgng cung cap cho cac thiét bj phu tro. Vi du
gan bién tan cho ddng co quat,...

= Thay thé thiét bj d6t cii, hv, hiéu quathap

= Thay thé& 15 hoi bj lac hau, khéng phu hop.

v’ Lam t6t cdng tac quan ly 16 hoi (13 thiét bi dp luc), hudnluyén
=>nang cao trinh d§ & nang lwc van hanh 1o hoi
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4. Cac trudng hop nghién ciru dién hinh
(Tham khao)

1. L&p bd thu hdi nhiét thai gia nhiét nuwéc cap
2. T&iwu hda khéng khi thira va dp suat 106 hoi

4. Cac truong hap nghién cru dién hinh
TH 1: L4p bo thu hdi nhiét thai gia nhiét nudc cap:

* L&p dit bd thu hdi nhiét thai dé gia nhiét nudc cdp. Don vi
da thuc hién: Nha may sita & Bac An Do
* Hién trang hé théng trong qua trinh kiém toan:
e C6210hoi dét khi dang van hanh, mdi o cé cong suat 4
tan / gio.
¢ Nhiét dé khoi thai do duoc 1a 190 —200°C
* D&ivainhién liéu khi(khi thién nhién, khi ddu md), nhiét
d6 khoi thai an toan thap nhat tai 6ng khéi cé thé dat dén
mtrc thdp: 120 - 130°C
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Nghién ctu dién hinh
TH 1: L&p bd thu hdi nhiét thai gia nhiét nudc cap:
* Bién phap da thuc hién
. Lép bd ham nuwdc dé thu hoi nhiét khéithai.
* BoO hém nuwéc duoc thiét k& dé gidm nhiét d6 khoi thai tir 200°C
xuodng 120°C

Thong
nude cip.

L hoi

> (trong bang tinh phia sau, 1ay t = 120°C)

Nghién ctru dién hinh
TH 1: L4p bo thu hdi nhiét thai gia nhiét nudc cap:

STT Mo ta Pon vi Cong thirc Gia tri
1 Nhiét d6 khoi thai trung binh do dwoc hién tai -C A 200
2 Nhiét do dv kién cta khoi l:ﬁllés(au khi qua hé thong thu hoi .C B 120
3 | Ty 1& khong khi trén nhién liéu c6 tinh ca 10% khong khi thira) % C 11

Tiéu thu nhién liéu / ngay (gia tri trung binh tlr thang 09-2010 N

4 dén thang 02-2011) scmingay ° 2608
5 Khdi luong cta khéi thai kg/ngay E=CXD 28,688
6 Nhiét thu hdi tir khéi thai sau khi lap dat bd ham nuéc kcal/ngay | F=Ex0.23x(A-B)| 527,859

7 Nhién liéu twong dwong (CV clia PNG = 8500 kcal/kg, hiéu

suat 16 hoi = 88 %) scm/ngay | G=F/(8500x0.88) 71

8 Lwong tiét kiém nhién liéu hang nam scm/nam H=Gx365 25,758
9 Chi phi cia PNG VND/scm | 15,750
10 Luong tiét kiém hang nam Triéu VND| J=IXH 406
11 Chi phi dau tw ban dau Triéu VND)| K 675
12 Thoi gian hoan vén gian don Thang L=K/JX12 20

« Lwong tiét kiém:

*  Luong tiét kiem hang ndm : 407 triéu VND
«  Tongvén dau tu ban dau : 675 triéu VNP
*  Thoigian hoan vén gidn don : 20 thang
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SO PO DUNG KHOI THAI LO HOI HAM NUGC CAP

Van xé khi

= Nudc cdp b3 sung

=So dbé duong
8ng mdi + dung
cu do & kiém soat
= Duy tri duong
bypass nwdc cap
= Ché d6 dét ?
=Ché dd cap
nuéc ok
= Kiém soat nhiét

d6 khoi thai

= Bai toan kinh té
|

4. Cac truong hap nghién cru dién hinh
TH 2: T6i wu hoa khdng khi thira va 4p suat 16 hoi:

* T6i wu héa lwgng khong khi thira va giam &p suat d6i vdi 1o hoi
LPG 5.5 tan/gi® trong mot co s& & Dubai

* Thyec trang hé théng trong qua trinh kiém toan

* Lo hoi dang van hanh la 16 hoi 6ng nudc 5.5
tan/glo' ap suat 10 bar, d6t khi

* Nhu cau vé hoi ty 10 hoi khoang 2 tan/ iQ.
Tai co s& da c6 san bo phan tich khdi thai.
Lu'o'ng oxy do duoc khoang 7%.

+ Ap suat hoi t6i da khi st dung la chi khoang
7 bar va da c6 mét van, diéu ap dang van
hanh dé giam 4p suat xudng gia tri yéu cau.
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Nghién cru dién hinh
TH 2: T6i wu hda khong khi thira va 4p suét 10 hoi:
 Bién phap tiét kiém ning lwvgng da thyc hién?

* Qua trinh dét chdy da dwoc diéu chinh
dé gidm lwgng dxy tir 7 vé 4%, bang
céch diéu chinh lvgng khong khi dét.

* Ap suat cai d3t duogc gidm tir 10 bar
xuéng 8 bar

* Nhitng diéu chinh nay khéng mat chi phi
dau tu

Nghién ctru dién hinh
TH 2: T6i wu hoa khdng khi thira va p sudt 16 hoi:

STT Théng sé Don vi [Cong thu Tri s
ong sé on vi (Cong thitg—r—rr =
1 Ap suat 16 hoi bar A 10 8
2 Lwong 6xy trong khoéi thai bar B 7 4
Nhién liéu tiéu thu/ngay (do bang - N
31 lwu lwong ké, trong khoadng 1 livngay c 3,290 3,200
2 Nhign lieu gt kKiem/ngay Tngay D 30
5 |Lwongnhién liéu tiet kiém hang nan| lit E =D x 365 32,850
6 Chi phi trén mét lit nhién liéu VND/lit F 35,422 35,422
- T
7| Chi phi nhién ligu tiét kiem hang na | m e [ G=ExF| 0 1,164
8 Chi phi dau tw ban dau VND H 0 0
9 Thoi gian hoan von gian don Thang [I=H x 12/G 0
e Luwong tiét kiém
¢ Luogng tiét kiém tinh duoc la 11,164 triéu VND
* Chiphi dautw :0 VND
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CHUYEN PE 3:
SU DUNG HOI NUOC HIEU QUA

1) Cdacvan dé trong hé thdng phan phéi hoi
2) Co hoitiét kiem ndng luong
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Vi du vé so d6 Hé thdng hoinuéc

[ Concensate [l Steam  Vapor

50.3 psig
Thisi 297.97°F
psig
337.9°F 2 b = - @ "
7 ¥ Trap
& 2 + Trapl 2 b
/ Trap
Trap Trap) Trap
: |
: 2|e==a|c i 1| |
SR Vent
20bd
T 2

> Céc thanh phan trong hé théng hoi
» Trap: Steam Traps (Bay hoi, cbc ngwng)

5.1 Cac van dé vé nang luong
trong hé thong phan phdi hoi

1) Ap suatvan hanh

2) Xa nwéc ngung dong

3) Xa khitrén dwong 6ng
4) Boc cach nhiét

5) RO ri vd mat mat moi chat

6) S& dung ding loai bay hoi
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1) Ap suat van hanh

Ap suét hoi dau nguon =ap suat lam viéc + sut ap trén dudng
ong (Khi cap hoi truc tiép, khéng cé van giam ép)

Néu ap suét hoi qua |on hon mdc can thiét:
* Tén nhlet de tang ap trong noi hoi
« Tang tdn that nhiét trén dworng 6ng
» Tang s ro ri hoi

Né&u van hanh véi dp suit quanho:
* Nhiéu 4m cuén theo hoi
* Van tdc tdng => dd sut ap I6n

¥ Hai goc nhin vé& ap suadtvan hanh  => Vangidm ap ?

65

Cum van giam ap
Hinh 5.1 S @ APKE

C6 thé diing

Sng gidm cip 2 2 — VAN

VAN
CACHLY

BO TACH

BAY HOI

CUM GIAM AP SUAT PIEN HINH
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2) Xa nudc ngung dong

Tac hai cla nudc ngung dong:

» Lam héng 6ng, cac van va phu
kién khéac (soc thuy lwc / bla nudc—
water hammer).

» Lam tang bé day cla mang nwéc -
ngwng => gidm sy truyén nhiét

trong thiét bj. ‘

» Giam chat lwgng hoi

Nguyén tic xa nudc ngung dong

« B tri dling cac vi tri xa

+ C6 bau gom nwéc ngwng thich hop
S dung loai by hoi pht hop

+ Chon lya dung c& bay hoi

Stoam wag st
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BS tri diém x3 nudc ngung

e s —— 3 (\-\
Steam Fall 170 Relay
1o high

level

Drain Points

Fig, 3 Relaying to higher level

+ Khoang céch cta nhirng diém xa: 30 + 50 m
+ Chd thap/ chuyén tiép do cao
+ Trwéc céc van gidm ap / van didu khién

3) X3 khi trong hé théng Phuwong phap xa khi

:I'éc hai cda khi " Lép van xa khi ty dong
e An mon kim loai @ cudi 6ng hoi chinh
e Gidm truyén nhiét * Xa trong binh gép / phéan
. phoi hoi

* Xa ngay trwdc dng nhanh,
hoac tru‘é’chth_iét i dung
oi

= Mang khéng khi day 0,25 mmm =>tgo ra nhiét tré
truyén nhiét tuong dwong 1 vdach déng day 330 mm
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4) Cach nhiét duong 6ng

Heat Loss (Mdrhr)

101

1 1@
Pips Temperature {Deg C)

T6n that nhiét trén cac dng dan kich c& khac nhau

Céch nhiét duong 6ng

Bao 6n 6ng dan hoi va 6ng dan phan ngung
Lwuy:
+Vat liéu phlu hgp: sgi thay tinh, bong khoang, ...

+Boc cach nhiét cac van & phu kién dudng 6ng, nhitng chd cong
phtrc tap

«Gilt cho vat liéu cach nhiét khd, khong bi amuét

> TT nhiét giam rét nhiéu khi éng dan dwoc bao 6n (~85%)
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Bé day I&p cach nhiét

D¢ day kinh té caa
16p céch nhiét
(ETI)

Chi phi

Chi phi bao 6n

_

D6 day I6p cach nhiét

H . o)

‘Fkiém ton that
nhiét

|

Do day bao 6n - tham khdo (mm)

mm (NB) 90 150 200 260 315 8ii5
25 25 40 65 65 75 90
40 25 40 65 65 75 90
50 25 40 65 65 75 90
80 25 40 65 65 75 90

100 25 50 75 75 100 100
150 40 50 75 75 100 115
200 40 50 75 75 100 115
250 40 65 90 90 100 125
300 40 65 90 90 100 125

Vé}ch 40 65 90 90 100 125
phang

Vat liéu cach nhiét: Bong Khoang hé sé dan nhiét la 0.036 kcal/m.hr C
p = 100- 200 kg/m3 . Nhiét d6 b& mét sau khi cach nhiét 55 — 60 °C
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5) RO ri va mat mat moi chat
Vj tri thwong gap:
e Lb thing trén &ng

e Mat bich léng

« Bay hoi khong hoat ddng binh thudng

6) S&r dung dung loai bay hoi
(steam trap, coc ngung)

Cac loai b3y hoi théng dung:
» B3y co hoc : kiéu phao (ty do / c6 can); gau dao
» B3y nhiét dong (kiéu dia / dong tién)

» B3y nhiét tinh : can bang ap suat ; ludng kim
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Vi du vé rng dung Bay hoi

Ung dung Dic diém Bay hoi thich hop
Ong déan hoi o Céng suatnhd Nhiét dong,
o Ap suét thwong thay dbi Co khi : Phao
Thiét bi o Cong suét én Co khi: Phao,
0B6 gia nhiét | o Thay ddi nhiét do va ap suét la Gau dao
0B6 say khéng mong muédn
0BO trao dbi | o Hiéu suét cla thiét bj 1a van dé
nhiét.
o Dung cu o Do tin cay cao Nhiét dong,
Nhiét tinh.

Steam Trap Selection Guide (Spirax Sarco)

1st Choice
Balanced

Prassure

Fioat &
Thermostatic

Thermo-
Dynamic®

2nd Choice
Balanced
Pressura

Steam Mains 1030 psig

30-400 psig

15 600 psig

10 800 psig

to 2000 psig

ENENEENEN

with Superheat

Separators

£ \\\\'\%;

Steam Tracers. Critical

N

Non-Critical

Heating Equipment

Shel & Tube Heat Exchangers

Heating Cails

Unit Heaters

NEEAS

ANENENES

Pate & Frama Heat Exchangars

Ragators

Ganeral Process Equipment

1030 psig

10200 psig

AN

0 285 psig

SS S

5

10 600 psig

10 800 psig

10 2000 psig

SIS s

Hospital Equipment

‘Autoclaves

ANEN

N

Sterilizors

Fuel Oil Heating

Bulk Storag Tanks

Tine Heators

Tanks & Vats

Buk Storaga Tanks

Process Vais
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2. Co hdi tiét kiém néng luong
trong HT hoi

Danh gia bay hoi

Tranh ro ri hoi

Cung cap hoi khd cho qué trinh

S dung hoi & mirc ap suat thap nhat cé thé
Bao 6n dudng dng

Tang cudng thu hdi nudc ngung

N o o N e

Thu héi hoi gidn n&

Trong thiét bi dung hoi: Gidm thiéu céc vat can truyén nhiét

1. Bénh gid bay hoi

* Kiém tra b3y hoi (xem xét cuy thé khi Thuc hanh)
* Bdao dudng dinh ky

* Thay cac b phan bén trong

* Thay bay hoi
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2. Tré n h r\O ri hdl Steam loss through leaks

* Sira chita cac chd ro ri { Ht
= . N o S
e Thay cac cho n6i mat bich bang cac % D
ché néi han <
/‘//If &
» T6n thdt ho'i theo dp sudt va kich [/ Py
thuorc 16: T2 < A
3 LA "%q
, N il
Vi du: Giastr 20 16 ro ri co duong 5 A P I@e;;
kinh 3mm & ap suat 7 bar, hoi a LA
tiét kiém duoc la A
/ 1
20 x 20kg/h x 8.000 h/nam T E
= 3.200 tdn/nam i A
. o i I
=1.920 triéu VND/nam s
Steam Pressure bar {x 100 = kPa)
Tranh ro ri hoi
e V&t nirt chan chim
f
/ «  UWac tinh ro ri, theo biéu do:
Boen — Chieu dai vét nietchan
/ : s
33 i chim 400 mm
7 — Tén thét hoi 5 kg/hr
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3. Cung cap hoi khd cho qua trinh

* Hoib3o hoa khd | tét nhat
e Hoidm lam gidm téng lwgng nhiét trong hoi va can trd qua
trinh trao ddinhiét
* Thu duoc hoi khd bang cach:
* Van hanh 16 hoi theo théng sé thiét ké
* Bao 6n dudng 6ng
 Lap céc bay tach trén dudng 6ng danhoi
e Téch 4m trudc thiét bi dunghoi

4. Str dung hoi & mirc 4p suat thap nhat cé thé duoc

* Hoi phai duoc
e San xuat va phan phéi & 4p suitcao
e Sir dung & 4p suat thap: nhiét 4n caonhat
 Lwa chon ap suat hoi thap nhat cé thé ma khéng lam anh
huwéng dén:
« Thaoigian san xuat
¢ Qua trinh tiéu thu hoi
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5. Bao 6n

Tinh t6n that ra moi trudng, Q
Q=F.[10 + (T4-T,) / 20] x (T4-T,), kcal/h
Trong dé:
* Fladién tich bé mat vach, m?
+ T,l& nhiét dd bé mat, °C
* T,la nhiét dd méi trwdng xung quanh, °C

Vidu:F=5m2,T,=150°C, T,=50°C (do dac)

Q= 5.[10 + (150 - 50) / 20] x (150 - 50), kcal/h
= 7.500 kcal/h = 8,72 kW

6. Thu hoi nudc ngung

Tan dung nhiét Tiét kiém
nhién liéu dot
= NONG Gla’m Iuio’r)g
nwéc xa lo
Giam chi phi
van hanh

= Nhiét d6 nudc cép tdng 6 °C nhd' thu héi nwdc
ngung => Hiéu sudt LH tdng 1%
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Thu héi nudc ngung

Tinh toan khi Thu hdi nwéc ngwng : (giong nhw khi ham nwéc
cdp bang khoi thai)

San luvgng hoi trung binh: D, kg/h
Nhiét dé TB clia nwéc cap, trwdce khi dp dung: t;,°C

Nhiét d6 TB cla nudc sau khi ap dung: t,, °C

Nhiét lvgng nudc thu duoc: Q=D(t,—t;), kcal/h
Céng suat nhiét twong rng: Qi =4,2Q/3600 kw
Mrc ting hiéu suat nhiét: % = 100 Q/(BQy)

7. Thu héi hoi gidn nd

e Hoi gidn nd: hoi thoat ra tir nwdc ngung néng khi ap suat gidm
e Xac dinh: tinh todn hodc bang/biéu d6

o (*ng dung: C4p nhiét cho TB TBN, Ham nuwéc cAp nbi hoi, ...

o Xa déy |6 hoi: cling c6 thé thu héi dwoc lvgng hoi gidn né
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Phuong phap tinh toan

1=9 barg

Enthalpy
of

Evaporatior| | Enthalpy
2015:3kJ of
Saturated
Steam
2778-1kJ

Enthalpy
of

7
2
g
4
@
&
e e

7628k )

P2 =0 barg
\
|
)| Enthalpy
of y
Evaporatior] ,EF‘J‘aI’W
270k Saturated
Steam
2676.0 kJ

Enthalpy

o
Saturated
Water
419-0kJ

% Flash steam = (Sensible heat at P1 - Sensible heat at P2)/ Latent heat

at P2

Khi thu hdi 4 t/gi& nwéc ngwng néng cé ap 9 barg
=> Hoi gian nd thoat ra: 4000x0.152 = 608 kg/h

Fressure o lrags bar

Flash

barg

!_

» D6 thitra ciru %
|wong hoi gidn nd

NN
NN
Ik ,a: ™~

13, N

Sl Ih”

(}

N
N

N

N
N

N

. A/
/ ; /// //
A -_/- /é 7- Atmospheric pressure
A i
- :
002 006 0“0 014 018

kg Flash staam/kg condensata

Flash Vessel : s5in~ 1 ia
L1 he

=> Nang cao hiét

13p tU nu'dc néng cao ap

10ng hoi

47




Hoi nwéc & 8 kg/cm?

Khéng khi,
lanh 30°C

Vi du: Thu héi hoi gidn né

Khong khi nong

b4 ~1200C
Bo trao d6i [\
nhigt [

Thu hdi nwéc gian.ng
ngung wi

> Hé théng bandau

B >
gung Dén nha lo
Bom

hoi

C6 mét thiét bi gia nhiét khdng khi bang hoi nwéc. Khdng khi nong s&
cung cap cho may sdy; Nuwdc ngung thu hoi duoc dua tré lai nha néi hoi,
song hoi nwéc gidn nd bj thai bo, gay tdn that nhiét & that thoat nwéc

e Giaiphap: Tan dung hoi gian né dé gia nhiét so bo khong khi (1a tac
nhan sdy) => gidm lugng hoi nwéce 13y tir duwdng 8ng hoi chinh

Khéng khiJanh
30°C

hoi & 8 kg/cm2

40°@

B§ trao
d8i nhiét

Hotair A
~120°C

Nha I hoi
> FWT

Thu héi nwéc
ngung o Moitucthoi

» Hé thdng sau cai tao

>B—N

Nuwéc ngung >@

—>
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Bang tinh toan: Thu hdi va tai st dung hoi tirc thoi

Sb M6 ta Pon vi do Ping thic [ Gia tri
1 | Tiéu thu hoi nudc trung binh hién tai (dya vao Kgl/gio A 800
Iuu lugng hoi do duoc)
2 Ap suét hoi & by trong bo siy Kg/em2 B 5
3 % hoi tuc thoi sinh ra ¢ 1 kg/cm2 % C 7
4 Téng lugng hoi tic thai, kg/gio Kgl/gio D 56
5 Nhiét 4n cia hoi tic thoi & 1 kg/em Kcal/kg E 525
6 Xem xét thu hdi nhiét hiéu suit 80% Keallgio F=DxEx80 | 23520
7 Can bing nhiét (nhiét tri cia FO = 10200 Kalgio G=F/(10200 3
kcal/kg, higu suat LH =82% X0.82)
8 S gio van hanh hang nam cua b sdy (277 Gig/nam H 3510
ngay/nam*13 gio/ngay)
9 Tiét kiém nhién liéu hang nam Kg/nam 1=GxH 9870
10 | Tiét kiém hang nam (chi phi nhién liéu 30000 Trigu J=1X0.6 206
VND/kg) VND/nd
m
1 Chi phi thyc hi¢n 1 1an Triéu K 135
VNDB/na
m
12 Thoi gian hoan vén Thang L=Kx12/L 5

Thiét bi Trao d6i nhiét

PHAN LOALI: Theo nguyén Iy lam viéc, phan thanh
ba dang chinh:

= Joai vdch ngdn cich

*= loai hdi nhiét Cold
= loai hdn hgp. . '“ﬁ
208 — Hot
me a U;j —out
> Loai dac biét ... T
Cold
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TBTDN loai vach ngin
Cic chat tai nhiét chuyén dong cdch biét bdi vach ngin 1a BMTN.

Cold

v Vidu:

v dang 6ng 16ng 6ng, => cong sudtnhd i

v dang v6 boc chim &ng (Tubes & Shell}u- '"I"OL(
=>CS I6n: l

Truwdng hop thiét bi sir dung hoinudc

PT TRUYEN NHIET:
e Condensing fluid |

Q=kFAt ,kw

"R

kA Cold fluid

K — Hé s6 truyén nhiét

F — Dién tich trao d6i nhiét
At - DO chénh nhiét d6 trung
binh

Inlet

Outlet

v’ Céc yéu t6 tdc dong dén Q
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QUAN LY NANG LUONG O
THIET BI SU DUNG HOI

Bio dim bé mit truyén nhiét khong bi bAim bdn

X4 khong khi c6 14n trong hoi nudc

Tach &m dé€ hdi vao thi€t bi 1a hoi kho

Khoéng d€ 6ng bi ngip 16ng: diing cdc ngung phit hgp

Boc Cdch nhiét k§ ludng, khdng d€ 16p cdch nhiét bi 4m,
hu hdong

Kiém sodt tuw dong ch& do nhiét s& gidm tiéu hao hoi

Thu hdi toan b nudc ngung sach

QUAN LY NANG LUONG O
THIET BI SU DUNG HOI (tt)

Néu nudc ngung bi nhim bén thi tim cdch thu hdi nhiét
nudc xa

Diéu phdi ché @ van hanh clia cdc thi€t bi trong hé thong
dé phu tdi hoi ddng déu

Kiém sodt => Bdo ddm cdc bay hdi hoat dong tdt

Trudng hdp thiét bi qué cii, tiéu hao nhiét 16n: thay thiét bi
mdi / chuyén ddi sang cong nghé hién dai
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CHUYEN DE 4:
TAN DUNG NHIET THAI

Hé thdng cung cap nhiét cong nghiép

Theo méi chat truyén tai nhiét:
*HT 10 hoi

*HT |6 nudc ndng L
Fuel & Air

*HT 16 d3u tai nhiét

Piping System

Exhaust Process

» DG tuwgng xem xét dién hinh:
HT hoi cong nghiép
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So d6 hé théng hoi trong cong nghiép

[ He ding hoi
ﬁ 6 — Téi cac h ding hoi |
i :
[ohoi | Tit céc ho ditng hai
N2 2l |
—5 1| '|

r v

— Bé nude ngumg

W‘I—[; Tir hé thong xir 1y nude

» 4 thanh phan: San xuat hoi, Truyén tai, S dung, Thu hoi

= Qua trinh héa hoi

* D3c diém cda hoi nudc bao hoa

» Chat luvgng hoi

= Uu / nhwoc cla HT hoi nuéc
= COng cu tra ctru hoi nudc

102
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Qua trinh hoda hoi

Khé&o sat QT sinh hoi nwéc & 4p suét khi quyén

 }i 52 e

§ st

300 -

3

100

Ho bao hoa am Hai |

LA S

" Long chira so1 e i hoa khe

201 1

i Nhiét hién / Nhiét &n

Téng nhiét cla hoi bdo hoa khé = Nhiét hién + Nhiét &n

Nudc lanh
Nudéc soi
Hoi dm
Hoi kho

Hoi qud nhiét

Pac diém cha hoi nwdc bio hoa khd

+ O mot 4p suét nhét dinh thi nwéc soi va bbe hoi : tai nhiét d bao hoa, tg

« Khi hoi nuéc ¢ép nhiét cho cong nghé: p = const. => nhiét d6 ngung tu
cling khéng doi = t;=> ché dd nhiét 6ndinh.

« NHIET AN (r, kd/kg) : Iwo’ng nhiét cAp cho 1kg nwéc sdi chuyén thanh hoi
bao hoa kho; va cling chinh la nhiét ma 1kg hoi d6 nha ra khi ngwng tu

hoan toan
Ap suit (du), bar 0 1 2 3 4 6 8 10
Nhiét do, °C 100 | 120,4| 133,7 | 143,6| 152 165 | 175,4| 184,1
Thé tich riéng, 1,694| 0,885| 0,606 | 0,462 | 0,375| 0,273| 0,215| 0,177

m¥/kg
Entanpi, kJ/kg 2675| 2707 | 2725 | 2738 | 2749 | 2764 | 2774 | 2781
Nhiét 4n, kJ/kg | 2257 | 2201 | 2163 | 2133 | 2108 | 2066 | 2030 | 2000

> Van hanh hé théng hoi 6 AP SUAT THAP CO THE
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Thé tich riéng clia haoi bdo hoa kho

18
16
14
12
1.0
038
0.6
0.4 S
02
0.0

v, m3/kg

/
//

« Ap suat van hanh 16 hoi?

Chét Lugng Hoi

% Pugc dién ta bing d6 kho (x) ciia hoi nugc

% Néu x = 0.95 => ¢6 95% hoi kho va 5% nudc soi

% Hoi 4m chira it nhiét nang & mang theo tap chat

% Nude dong trong ng hoi gay su ¢6 xbc thiy hyc

(water hammer)

> Thiét ké chuan & vén hanh dang LH dé thu nhan hoi khd

Lam kho Hoii trén
dwong 6ng
————————ad A
——
Giam &p Tach &m 2
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Hoi nuéce bao hoa - Uu diém

* C6 nhiét 4n cao => luu lugng dong nhd, cd dng bé;

» D& dang truyén din t&i noi st dung;

* Nhai nhiét va ngung tu & p va T khong d6i => ch€ d6 cip
nhiét on dinh;

* D& ki€m sodt cdc qud trinh + ¢6 khd ning di€u chinh
nhanh lugng nhiét can cung cap;

» Hé 0 tod nhiét 16n => gidm dién tich trao d&i nhigt =>
Thiét bi str dung hoi nhé gon.

107

Nhudc diém ctia Hé thong hoi nuée
Ludn luén ¢6 mat mat mdi chi't do x4 10, 1o rf dudng 6ng

va that thodt hoi gidn nd tif nudec ngung néng.
= Can hé thdng cung cip va xi Iy nudc bd sung

108
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Cdng cu tra ctru thdng sd hoi nwéc

v’ Bang nudc sbi & hoi bdo hoa: theo dp suat / hodc nhiét do
v’ Céc phan mém; App
http://www.spiraxsarco.com/Resources/Pages/Steam
-Tables/saturated-steam.aspx

http://www.tlv.com/global/TI/calculator/steam-
table-pressure.html

http://www.engineeringtoolbox.com/saturated-
steam-properties-d 457.html

109

AP SUAT NHIET ENTANPI, kJ/kg Thé tich riéng
bO
bar kPa °C NUGC HOA HOI HOI BAO HOA m3/KG
(KJ/kg) (KJ/kg)

0 0 100 419 2257 2676 1.673
0.5 50 112 468 2226 2694 1.149
1.0 100 120 506 2201 2702 0.880
15 150 128 536 2181 2717 0.714
2.0 200 134 562 2163 2725 0.603
3.0 300 144 605 2133 2738 0.461
4.0 400 152 641 2108 2749 0.374
5.0 500 159 671 2086 2757 0.315
6.0 600 165 697 2066 2763 0.272
7.0 700 170 721 2048 2769 0.240
10.0 1000 184 782 2000 2782 0.177
14.0 1400 198 845 1947 2792 0.132
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http://www.spiraxsarco.com/Resources/Pages/Steam
http://www.tlv.com/global/TI/calculator/steam-
http://www.engineeringtoolbox.com/saturated-

Nhién liéu va k{ thuat chay

2.1 Thanh phan va déc tinh céng nghé cla
nhién liéu

2.2 Dac diém cla mdt s6 nhién liéu

2.3 Céc loai budng Itra théng dung

Thé Twnhién Nhan tao

RAn | Than antraxit, than da
cac Ipai, than bun,
g0, biomass

Than banh, than gd, triu ép, rac
ép,...

Léng D&u md DAu diezel, dau héa, mazut

(dau nang), biodiezel, ...

Khi Khi thién nhién, khi dau

Khi 16 cao, khi hoa than hay
ddng hanh

biomass, khi hoa léng,
biogas, ...
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2.1 Thanh phéan va dac tinh cong nghé cua
nhién liéu

1) THANH PHAN HOA HOC CUA NHIEN LIEU

MAu nhién liéu dwoc phan tich theo cac nguyén té hoa hoc

céu thanh (Ultimate Analysis) :
C+H+S+0O+N+A+M=1hay 100 %

- Thanh phan chay: C, H, mét phan S;

- Thanh phan khéng chay: (phan con lai)

> Thanh phan c6 ich: C, H

2) THANH PHAN CONG NGHE
(Proximate Analysis)

Phan anh kha nang chay cla nhién liéu, gdm:
dd am M (moisture), chat béc V (volatile matter), cachon
co dinh FC (fixed carbon), d6 tro A (ash).

Q Chét béc la nhivng khi chay thoét ra khi nhién liéudwoc
nung néng(800 + 820°C trong 7 phut) .

Q Cacbon c¢é dinh la cachon & trang thai tw do, khéng lién
két v&i nhirng nguyén tb khac (= phan rin con lai —d6 tro).

Nhuw vay:
M +V + FC + A =1 hay 100%
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THANH PHAN NHIEN LIEU KHi

D4i vai NL khi: tinh theo thanh phan thé tich cac khi thanh phan:
CO+H2+CnHa +CO2+ N2+ O02=1

Thuong biéu di&n theo Thanh phan khi khd

3) Nhiét tri (niing suat toa nhiét)

La Q tda ra khi chay hoan toan 1kg hoac 1 mé nhién liéu.

- Nhiét tri thdp Qy,/ Low Heating Value LHV / Net Calorific
Value NCV (H,0 trong khéi & thé hoi)

- Nhiét tri cao Q./ High Heating Value HHV / Gross
Calorific Value GCV (toan bd H,O trong khéi ngwng tu)

Qin=Qc=r (M +9H)
r = 2453 kJ/kg
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Nhiét tri (ning suat tod nhiét — Heating Value)

Nhidt trithdn O, clia mat <& nhilidu
NhietHH-thap- Qe

L
o

{
T

chi-dé-tham-khae):

TT Loai nhién ligu Qun Pon vi
1 Than da 16.000 = 28.000 kJ/kg
2 Than nau 12.000 + 16.000 kJ/kg
3 Than bun 8.500 <+ 12.000 kJ/kg
4 | Ciii, g5 (theo dd 4m) | 10.000 : 12.500 kJrkg
5 Diu FO 39.000 + 40.000 kJ/kg
6 Diu DO 41.000 + 45.000 kJ/kg
7 Khi thién nhién 35.000 + 40.000 kJ/mdtc
8 Propan 90.300 + 93.200 kJ/m3tc
9 Butan 117.500 <+ 121.400 kJ/métc

Nhién liéu tiéu chuén: Qy, = 29.303 kJ/kg (ttrc 7.000 kcal/kg)

2.2 D3c diém clia mot s nhién liéu

1) Nhién liéu ran
Bang Phan loai than déng lwc theo TCVN

TT Loai than V gar (%) Qi (MJ/kg)
1 Than antraxit <9 > 20,9
2 Than gay 9+ 19 > 18,4
3 | Than d4 it chit béc 19 + 30 >16,3
4 | Than d4 nhiéu chdtbéc| 30 + 40 >155
5 Than nau 40 — 50 >11,7

» Phén loai Than d4 theo viung mo:
Than tirng ving mo cé thanh phan & dic tinh riéng

« Than bun / Sinh khéi (G, cui, trdu va phu phdm néng Iam nghiép)
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Chu y vé Dic tinh cla than Viét Nam

e Than VN cé thanh phan C c¢6 dinh cao, nhiét tri kha
cao, nhung ham lwong chat boc thap, rat thap => khé
bat chay va khé chay kiét;

e Than & cac méd dia phwong (Na Duong, Nui Hoéng,
Khdnh Hoa,...) c6 chat béc kha cao nhwng ham lwong
S cling cao, nén phat thai SOx sé& I&n => phai cé giai
phép khir SOx khi s&r dung cac loai than nay.

» Than nhap nuwdc ngoai : than ndu, than bitum, ...

2

) Nhién liéu ldng
Nhién liéu l&dng, trong cong nghiép: dau nhién liéu (FO) va dau
diesel (DO).

Dau nhién liéu (FO): phan loai theo TCVN 6239:2002, cin clt vao
do nhét dong hoc va ham luvgng lvu huynh.

Ky hi¢u| D nhét dgng hoc ¢ 50 °C, ¢St | Ham lwgng lwu huynh (S), %
FO N1 bén 87 bPén2,0
FO N2A bén2,0
Trén 87 dén 180
FO N%2B Trén 2,0 dén 3,5
FO N°3 Trén 180 dén 380 Trén 2,0 dén 3,5

v’ Chi tiét vé dau DO & FO: xem TCVN

62




Nhién ligu léng

Bang Phan loai dau (Fuel Oil) theo Tiéu chudn ASTM D396

(trich d&n)
Piém | Biém | Nuéc | Can Do nhét dong hoc, ¢St
Loai diu chép | dong |vacan, | cac- Tro,
el td lta, | dac, | %thé |bon, % d38°C §50°C
oC oC tich %

min | max max | max | max [ min | max | min | max

No.1 38 |-18 Vét | 015 | - 14 | 22 - -

No.2 38 -7 0,10 | 0,35 - 2,0 3,6 - -

No.4 55 -7 0,50 - 0,10 | (5,8) | (26,4)| - -

No.5 (nhe) | 55 - 1,00 - 0,10 | (32) | (65) - -
No.5 (nang) | 55 - 1,00 - 0,10 | (75) | (162) | (42) | (81)
No.6 65 - 2,00 - - - - (92) | (638)

v Dau No.2 & No.6

3) Nhién liéu khi

+ Khi héa Iéng (LPG): hén ‘hop cla propan va butan. Long
LGP & diéu kién khi quyén sé& chuyen qua trang thai khi voi
thé tich ting khoang 250 lan. Khi LPG nidng hon khéng khi-
> cha y khi trir.

+ Khi thién nhién (natural gas - NG): cha yéu la CHy, (90 +
98 %; con lai la cac cacbua—hydro, CO5va N,. Q= (42000
9000) kJ/kg .

v' Khi thién nhién nén (CNG), 200 — 240 bar.

« Khi khac: Khi dau (Khi ddng hanh), khi sinh hoc, ...
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Lua chon nhién liéu cho [0 hoi

e Thuat ngit “chi phi nhiét” : VND / 1000kcal
v" Than cé chi phi nhiét thap nhat trong cac nhién liéu => thudng
dugc Iwa chon khi mdrc dé st dung nhién liéu cao.

* Ngoai yéu t& chi phi can tinh dén yéu t& moi trudong (chi phi xir
ly chat phat thai).

v/ So sanh riéng vé phat thai CO, khi d6t cung mét don vi nhiét
lgng thi ty |& phat thai sé 1a: Than / Dau FO / Khi thién nhién =
1/0.8/ 0.6

2.3 CAC PHUONG PHAP BOT NHIEN LIEU

 BL d6t nhién lidu ran
 BL d6t nhién liéu léng Dét nhién liéu ran:

« BL dét nhién lidu khi 1.BL ghi
2.BL phun

3.BL tang soi

> Cap gid & Thai khoi
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% Qua trinh chay — D6t nhién liéu rén

Xay ra 4 giai doan:

-S4y nhién liéu

-Thoat chat boc va tao coc
-Chay chat b&c va chéy céc

-Tao tro xi (Chay kiét)

1) Buong lira ghi (Grate Firing)
D6t nhién liéu ran, kich thuwdce thé => (BL chdy theo tang)

a) Budng llra ghi cd dinh:

Nhién liéu phu hop: than cuc, gb / cli, cti ép (tir trau,...) ...

v" Van hanh thi céng => Cong suat nhiét nhd, hiéu suat thap
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b) Budng Itra ghi xich

Hinh 4.54. So do nguyén Iy
budng lita ghi xich.
I- nén ghi; 2- truc truyén dong cho ghi
(truc ddn o gdn phéu than); 3- phéu
than; 4- tdm diéu chink chiéu day lap
nhién ligu; 5- tdm gat xi; 6-phéu tro

0.9

xi;.
a Y.
Nhién Tieur Cuc, vo diéu, vién ép (trdu, mun cua,...) ...

Thiét k& cho tirng loai than cu thé !1!
v Co gi@i héa van hanh => CS nhiét trung binh / cai thién HS

2) Budng Itra phun (Pulverized Fuel Firing)

Nhién liéu: bt than => Qui mo CS I&n (NM dién)

Table 11. Proper size of coal for various types of firing system
No. | Types of Firing System | Size (in mm)
1. | Hand Firing
(a) Natural draft | 25-75
(b) Forced draft | 25-40

2. | Stoker Firing
(a) Chain grate
1) Natural draft 25-40
i) Forced draft 15-25
(b) Spreader Stoker 15-25
3. | Pulverized Fuel Fired 75% below 75 micron*
= Fluidized bed boiler <10 mm
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3) Budng |ra tang soi
(Fluidized Bed Combustion)

¢ Nhién liéu: than cdm, than lwvu huynh, biomass, ...
* Giam khi phat thai (NOx , SOx)

* Tang sbi bot & Tang sbi tudn hoan

Bubbling Circulating
Bed <> Bed

UTOUTUTY

high pressure air

% Dot nhién liéu long

¢+ Qua trinh chdy nhién liéu long
Xay ra 2 giai doan:
-Lam bé&c hoi dau
-Chéay hoi dau
Yéu cau:
Phai tan swong dau va hoa tron
dau vdi gidé
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Dot nhién liéu 16ng
» Van dé vé do nhét cta dau ? o D6 nhét déng hoc, m2/
e D/nhét dong luc hoc, Ns/

ing ngudng bem

T

g tin su

ng

X\\\\

AN,

v' Kha nang bom &
tan swong dau

|

= Nhiér do (°C)

CAC PHUONG PHAP TAN SUGNG DAU

1) T4n suong 4p luc: nhd 4p luc tao bdi bom dau.
* 4p luc thap: p = 8 + 12 bar, (d6t DO).
* 4p luc cao: p = 20 + 25 bar, (d6t FO).

~—

ey 5,

—-— - &
o~

Nhiét d6 dau: 110 — 120 °C

Nguyén ly:
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CAC PHUONG PHAP TAN SUGNG DAU (2)
2) T4n sudng bing hoi hay khong khi
Nguyén ly: : ==

Nhiét d6 dau: = 90 °C
Ap lwc khi nén = 2 bar

Merit of Hinge Type

CAC PHUONG PHAP TAN SUGNG DAU (3)

3) Tan suong nhd lyc ly tdm (béc quay)

Nguyén ly:

Nhiét 6 dau: = 90 °C
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< DOT NHIEN LIEU KHI
Xay ra theo 2 giai doan: Tao hdn hop chay / Gia nhiét hdn hop
chéy va bat Itra

Phan theo pp tao hdn hop chay: Hn hop trude (Premix) & Khéng hdn hop
trwdc (Non-premix)

> TB dot khong hdn hop trude (Non-premixburners)

’

¥ Chu y: Kiéu hop gi6 vs Kiéusting

BlCAP GIO VA THAI KHOI

Cac hé théng cap gi6 va thai khéi:
* Théng gid tu nhién (khdng dung quat): HT ¢ tré luc nho
* Quat gié => Ap suat BL duong
* Quat khoi => Ap sudt BLam
« Quat gi6 + Quat khéi => Ap suit can bang
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CHUYEN DE 5:
HUAN LUYEN KY NANG VAN HANH HE THONG LO HOI

— Céac phuong phéap van hanh hé thdng 10 hoi, k¥ nang phat hién noi bi
10 11 tiéu hao ndng lugng.

+ Van hanh 10 hoi 13 cong viéc thao tac, diéu khién phic tap
theo dting quy trinh. Quy trinh van hanh ghi rd cac théng so
cua hoi, nude, khoi va khong khi theo cdng suat dinh muc,
cong suat téi da, tbi thiéu, trung gian va do léch cho phép
ctia cac thdng sé do.

+ Nhiém vu cta céng viéc van hanh 16 hoi 1a dam bao sy lam
viéc tin cay, an toan cua 10 hoi trong thoi gian dai vai viéc
dat dugc d6 Kinh té cao nhat va théa man nhu cau ho tiéu
thu vé luu luong, théng sé hoi, luu lwgng, théng sé nudc
nong.

+ Cac cong viéc van hanh 10 hoi bao gdbm:

e Chuan bj va khai dong 10;

e Diéu khién va diéu chinh 16 hoi & ché do 1am viéc binh
thuong;

e Ngung 10, bao quan va bao dudng I0 trong thoi gian
ngung.

— Céc giai phap quan 1y 16 hoi hiéu qua, tiét kiém nang luong.

Kiém soét chat luong dét nhién liu
T6i wu hoa ché do chay

C6 ké hoach lam sach ong 10 hoi
Kiém soét chat luong nudc cap

T6i wu mirc xa 1o

Thu hdi nhiét tir khoi thai

Tranh ton that khi luu tri nhién liéu
Céc giai phap khac

—  Céc su ¢b co ban co lién quan dén thiét bi ap luc va cach thic xu ly
sy cb: Viée van hanh an toan nhiing thiét bi nay doi hoi phai quan tam
ky ludng dén nhiéu nhan t6. Nhing sy cb gy ra do mét vai hién
tuong thuong xay ra trong thuc té mic du di dugc biét dén rat o
hoan toan c6 thé dan dén nhiing tham hoa. Céc thiét bi chiu ap luc
ngay cang duoc st dung rong rai trong cac nganh cdng nghiép cling
nhu ho gia dinh. Song song d6, cac sy ¢ xay ra trong qua trinh van
hanh thiét bi chiu 4p lyc ludn di kém nhiéu tai nan, gay chéan thuong
va chét nguoi. Vi vay, doi hoi ngudi lao dong bao géom ca ngudi quan
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ly va van hanh phai am hiéu quy trinh van hanh, xi Iy sy ¢6 va tai nan
c6 thé xay ra. Vay nén, tat ca nhimg ngudi lién quan tryc tiép, 1am
viéc vai thiét bi chiu ap luc phai duoc huan luyén an toan thiét bi
chiu ap luc.

+ An toan thiét bi chiu ap luc phai dugc quan tAm ngay tir khi
mua thiét bi.

o  dit thiét bi c6 thiét ké phu hop véi diéu kién st dung va
tuan thi trong cac tiéu chudn an toan hién hanh.

e Thiét bi phai duoc ché tao tir cac vat liéu phu hop voi
mdi chat va diéu kién lam viéc.

e Quy trinh cong nghé phai dugc Iwa chon cho qua trinh
thao tac it gy anh huong nhat dén thiét bi.

e (Can than d&én tung chi tiét khi stra chira, cai tao.

e Antoan vi tri lép dat thiét bi

e Lip dit thiét bi phu hop véi tiéu chuan xay dung, vé sinh
cong nghiép, cac quy chuan k¥ thuit an toan hién hanh
dé van hanh thuan tién va an toan.

e Thiét bi phai dugc dit trong nha riéng.

+ Nguoi quan 1y, van hanh va bao dudng phai duoc huin luyén
an toan thiét bi ap luc. Nam r6 va day da diéu kién van hanh
cua thiét bi.

e Niam duoc cac thong sd van hanh, cac thong sé pham vi
an toan.

e Dam bdo cong nhan van hanh, stra chita, nhitng nguoi co
lién quan dugc hudng dan, huan luyén, kiém tra chi tiét
quy trinh van hanh va xur 1y su cé.

+ Lap dat day du cac thiét bj bao vé va dam bao ching ludn &
trang thai sin sang lam viéc.

e Cac thiét bi bao vé nhu van an toan, role 4p suat ciing
nhu céc thiét bj nham muc dich ngat thiét bi khi 4p suét,
nhiét 46, moi chat bén trong vuot qua mirc cho phép.

e Cac thiét bi bao dong (néu c6) can lip dit sao cho cac tin
hiéu 4m thanh, anh sang d& nhan thiy nhat.

e Dam bao cac thiét bi bao vé luon trong tinh trang hoat
dong t6t nhat.

e Céc thiét bi xa tu dong nhu van an toan, man phong nd
phai c6 ong x4 dan ra vi tri an toan.

+ Thuc hién day dt qua trinh bao dudng thiét bi.

e MBJi don vi s¢ hiru phai 1ap ké hoach bio dudng cho
thiét bi va toan bo hé thong thiét bi chiu ap luc. Ké hoach
phai tinh dén cac dic diém riéng biét, ting chi tiét.
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e Kiém tra va phat hién cac diém bat thudng trude khi tién
hanh.

e Trudc khi thyc hién bao dudng phai dam bao xa hét ap
suit bén trong, lam vé sinh day du.

e Thuc hién cac bi¢n phap va quy trinh an toan trong qua
trinh stra chira, bao dudng thiét bi.

+ Thuc hién dﬁy du cac qua trinh dao tao, huan luyén.

o Téitca nhirng ngudi van hanh, bao dudng, sua chira va
lam cac cong viéc lién quan dén thiét bj chiu ap luc déu
phai duoc huin luyén, dao tao mot cac dﬁy da. Va trong
cac trudng hop khi thay d6i cong viéc; thiét bi hodc quy
trinh van hanh thay d6i; sau mot thoi gian nghi viée hodc
lam viéc khac va dinh ky hang nim déu phai huan luyén.
Hé thong chinh sach phap luat vé an toan lao dong.
Kién thtrc co ban vé an toan lao dong

Kién thtrc chuyén nganh vé st dung thiét bi ap luc.

Céu tao

Cac yéu to co thé tao nén nguy hiém, c6 hai lién quan
dén thiét bi ap luc.

Cac quy dinh vé ché tao, lép rap, van hanh, bao dudng,
stra chira, thao d, kiém tra, giam sat hoat dong.

e Cac nguyén tic dam bao an toan vé sinh lao dong.

+  Thiét bi phai duoc dang ky va kiém dinh an toan day du.

e Theo quy dinh cta phap luat hién hanh thi thiét bi chiu

ap lyc phai dugc kiém dinh an toan day du.

e Thoi hankiém dinh thiét bi chiu luc duoc quy dinh
trong cac tiéu chuan k¥ thudt an toan va thay doi theo
ting loai thiét bi. Thuong thi 3 ndm kiém dinh bén trong,
bén ngoai 13 6 nam 1 lan.

+ An toan khi cét trit, bao quan thiét bi ap luc 1a cac chai chtra
khi, binh khi nén.
s Nhiém vu cua nguoi van hanh thiét bi chiu ap luc

e Thudng xuyén kiém tra tinh trang cta binh, sy hoat dong
ctia dung cu kiém tra, do luong co cau an toan va phu
tung.

e Van hanh thiét bi mot cach an toan theo dang quy trinh.
Kip thoi va binh tinh xtr 1y theo diing quy trinh khi c6 su
cd xay ra. Bao ngay voi ngudi phu trach.

e Khoéng dugc lam viéc riéng hodc bo vi tri cong tac khi
thiét bi dang hoat dong.
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Loi két: Ngudn nhan luc cia doanh nghiép sau khi duogc hd tro s& c6 kién
thirc vé hé thong 10 hoi, t6 chirc, quan 1y, phuong thic van hanh, bao tri hé
théng 10 hoi dung k¥ thuat, tiét kiém ning luong va dat hiéu suit cao. C6
thé van dung céac kién thtrc da tich lily trong qua trinh dugc hd trg dé xay
dung ké hoach ap dung tai doanh nghiép, phat hién cac khau st dung ning
lugng lang phi. Tur do, doanh nghiép thuc hién st dung nang luong mat
cach tiét kiém va hiéu qua nham dat duoc loi nhuan cao nhat (chi phi nho
nhat) va nang cao ning luc canh tranh ctia doanh nghiép.
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TAI LIEU THAM KHAO

LO HOI CONG NGHIEP « NXB KH va KT nidm 2007 * Cht bién: Pam
Xuén Hiép

TINH NHIET LO HOI CONG NGHIEP « NXB KH va KT nam 2007 « Tac
gia: P& Vian Thang, Nguyén Cong Han, Truong Ngoc Tuan

LO HOI Tap 1&2 « NXB KH va KT nam 2006 « Tac gia: Nguyén Sy Mao
CONG NGHE LO HOI VA MANG NHIET « NXB KH va KT niam 2008 «
Téc gia: Pham Lé Dzan; Nguyén Cong Han.

HOI VA BPAP VE VAN HANH THIET BI LO HOL « NXB GIAO DUC
nam 2006 « Tac gia: P4 Vin Thing

TCVN 6008 : 1995, Noi hoi va binh chiu ap luc - Mi han - Yéu cau ky
thuat va phuong phap kiém tra.

TCVN 6413 : 1998 (ISO 5730 : 1992), Nbi hoi ¢ dinh 6ng 10 ng lira cdu
tao han (trtr ndi hoi éng nuée)

TCVN 7704: Nbi hoi — Yéu cau k¥ thuat an toan vé thiét ké, két ciu, ché
tao, lép dat, st dung va sura chira.

TCVN 6008-1995: Thiét bi ap luc — Mbi han yéu cau k¥ thuit va phuong
phap kiém tra.

TCVN 6413:1998 (ISO 5730:1992), N6i hoi ¢ dinh éng 10 dng lira cdu tao
han (trtr ndi hoi éng nudc).

75



PHU LUC
Danh muc tir viét tat
Lh: Lo hoi
TKNL: Tiét kiém nang luong
QLNL: Quén ly nang lugng
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Giai thich thuat ngir
Noi hoi
Thiét bi dung dé san xuét hoi tir nuéc bang ngudn nhiét do sy d6t chay nhién lidu
hiru co, do nhiét ctia cac khi thai, c6 thé gom nhiéu bd phan, khac nhau vé trang
thai vat ly cua nudc hay cua hoi nudc, nhung c6 li€n hé voi nhau dé€ san xuat hoi
nudc, do 1a cac b phan chiu ap luc cua noi hoi:

- Phan sinh hoi;

- BO ham nudc;

- B0 qué nhiét;

- Bo tai qua nhiét.

Nhitng ndi hoi don gian c6 thé chi c6 phan sinh hoi.

Cac bo phan chiu ap luc trén thudoc pham vi ap dung cua ti€u chuan nay.
Phan sinh hoi

Cac bo phan cua no61 hoi ma & day nudc duoc boc hoi. Su chuyén dong ctia hon
hop hoi nudce trong phan sinh hoi c6 thé 1a sy chuyén dong tuan hoan tu nhién hay
co tro luc hodc 1a su chuyén dong cudng budec.

B6 ham nudc (con goi la bo tiét kiém nhién li¢u)

Mot bo phan cua nd1 hoi stir dung nhi¢t cua khoi noi hoi, dé€ gia nhi¢t cho nudce cap
vao nodi hoi.

B6 ham nudc co6 theé lam viéc & trang thai s61 (da co sinh hot), hodc chua s61. B
ham nudc goi 1a "khong ngat dugc" khi né dugce noi voi phan sinh hoi khong qua
van khoéa va goi 1a "ngat dugc" khi c6 van khoa trén duong noi nay.

B0 qua nhiét

Mot bd phan cia ndi hoi dé qué nhiét hoi bao hoa. Bo qua nhiét ¢6 thé c6 nhicu
cap tuy theo yéu cau st dung nhiét do cua hoi.

B0 tai qua nhiét

Mot bd phéan cua ndi hoi dé gia nhiét hoi qua nhiét di qua sir dung.

M6t bd phén ciia ndi hoi

Moi bg phan cua noi hoi co6 thé gom nhi€u phan tir chiu ap luc: dng gop, bao hoi,
bao nudc, ong ti€p nhi¢t, Ong dan trong pham vi noi hoi.

Néi hoi 6ng nuée

Noi hoi trong d6 nudc va hoi di trong ng con ngudn dot nong & ngoai dng.

Noi hoi 6ng 10 - ng lira

Noi hoi trong d6 nudc va hoi bao quanh bén ngoai ong con nguon dbt nong ¢ bén

trong 6ng. Ong lam nhiém vu buong dbt nhién liéu goi 1a éng 10; ng dan khoi dé
d6t nong goi 1a dng lira. Budng d6t ¢ thé c6 dang 1a hop lua.
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Noi hoi tuan hoan ty nhién

No6i hoi trong d6 su chuyén dong tuan hoan ctia nude va hon hop hoi nude duoge
tao nén boi su chénh 1€ch trong luong cot nude gitra phan di 1én va phan di xuéng
Cua vong tuan hoan.

Noi hoi tudn hoan cudng bire hoic c6 tro hre

No6i hoi 6ng nudc trong d6 su chuyén dong tuan hoan ctia nudce va hon hop hoi
nudc dugc thuc hién nho tac dong hoan toan hodc mdt phan cia bom day.

Néi hoi truc hru

Noi hoi 6ng nudc ma sy chuyén dong ctia nude va hoi nudce 1a chuyén dong mot
chiéu, duogc tao ra boi giang ap gitra dau vao noi hoi la nude cap va dau ra ndi hot
1a hoi. Giang ap tao ra boi bom.

Ap suit 1am viéc dinh mirc

Ap suat 16n nhat ma n6i hoi duoc phép 1am viée lau dai:

- B6i voi ndi hoi chi san xuét hoi bio hoa 14 ap suét hoi ra khoi ndi hoi;

- B6i voi ndi hoi san xuét hoi qua nhiét 13 ap suét hoi ra khoi bd qua nhiét.
Ap suat thiét ké

Ap suét lam viéc 16n nhét cho phép:

a) Tai bao hoi ddi v&i ndi hoi tudn hoan ty nhién hodc co tro luc;

b) Tai dau ra cudi ciing ctia bd qué nhiét dbi voi ndi hoi truc luu (trir khi ¢ day co
dat van khoa trung gian);

c) Tai dau ra bo tai qua nhiét, bd qua nhiét dugc dbt doc 1ap, bd0 ham nudc "ngét
duoc".

Ap suit tinh toan
Ap dung thiét ké c6 tinh dén:
- Ap suét thay tinh va tng véi ché do 1am viéc khac nghiét nhat;

- Ap suat md cua van an toan dat & gia tri cao nhat trén by qué nhiét hoac trén
duong ra cua bd tai qua nhiét dé€ bu cho su gidm ap suat tuong tng véi di€u ki¢n
lam viéc khac nghiét nhat.
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