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Toém tat - Nang cao hiéu suét nang liong clia céc 16 hoi cong
nghlep dong mat vai tro quan trong trong gidm tiéu thu nang Iwcyng
so cap va gidm 6 nhiém moéi tredng. Hau hét cac 16 hoi dang st
dung & Viét Nam c6 hiéu suét thap nén viéc tim ra cac giai phap
nang cao hiéu suat c6 'y nghia rat quan trong. Dé co thé tim ra cac
glal phap cu thé thi cin co6 cac khao sat, do dac va tinh toan cu
thé. Bai bao nay trinh bay viéc nang cao hiéu suét béng cach l&p
thém cac bé ham nudc va cai tién qua trinh cip nwéc. Qua khéo
sét, tinh toan 2 16 hoi dién hinh hién nay, mét 16 dt dau FO va
116 dét than cuc 3, cac tac gia da cé dwoc cac két qua rat co y
nghia. Hiéu suét cla |6 dau dwoc nang 1én 2,1% va 16 dét than la
3,4% so voi trwde khi 18p bd ham nwédc. Thoi gian thu héi vén gian
don clia ca hai bd ham nwéc trén déu nhé hon 1 nam.

T khéa - 16 hoi; hiéu suét; bd ham nwdc; tiét kiém nidng lvong;
hiéu qua nang lvong.

1. Pit van dé

O Viét Nam, cAc loai 10 hoi chil yéu duoc ding trong linh
vuc cong nghiép va dich vu. Céc 10 hoi nay ¢ cong suat tir
1 tan/h dén 300 tan/h. Phan I6n céc 10 hoi dang sir dung déu
¢6 hiéu suat niang luong thap nén luong khi doc hai do dét
nhién liéu phét thai vao moéi trudng rat cao. Bén canh do,
céng nghé 10 hoi lac hau nén mic tiéu hao nang lugng dé
san xuat ra mot don vi hoi cao [1]. Vi vay, viéc nang cao
hiéu suét, tiét kiém nang lwong ddi vai 10 hoi dang 14 van dé
duoc cac doanh nghiép quan tdm, nhét 13 trong thoi diém
hién nay, khi gia nhién liéu c6 xu huéng ngay cang tang.

Hon nira, Viéc str dung nang luong tiét kiém va hiéu qua
da duoc luat héa nén tiét kiém ning luong théng qua viéc
nang cao hiéu suat 1o hoi cong nghiép c6 y nghia I6n, glup
doanh nghiép giam gia thanh san pham va giam 6 nhiém
moi trudng.

bic diém cua hau hét cac 16 hoi cong nghlep hién nay
& khu vuc mién Trung va Tay nguyén la déu cé cong suat
nho va higu suat thap. Vi vay, viéc tim ra giai phap nham
nang cao hiéu suat cac 10 hoi nay trong diéu kién cac doanh
nghiép chua thé thay thé cac 10 hoi hiéu suét thap bang cac
16 hoi m&i ¢6 higu suat cao hon 1a mot nhu cau thyc tién
can phai nghién ctru, danh gia [1]. C6 nhiéu bién phap nang
cao hiéu suét st dung ndng luong trong hé thong 10 hoi lién
quan dén qua trinh dét, truyén nhiét, tén that ning luong,
ton that vat chat, giam muc tiéu thy dién cua thiét bi phu
tro, .... Dé tim ra giai phap nang cao hiéu sut cho ting 10
hoi thi can phai khao sat, do dac va tinh toén cuy thé. Bai
bao nay chi trinh bay két qua cua viéc lap dat thém bo ham
nuéc cho 2 kiéu 10 hoi dugc sir dung phd blen hién nay
trong khu vyc. Trong do, 1 10 kiéu ong 10, ong ltra nam
ngang d6t dau FO, ¢ cong suit dinh muc 3 tan hoi/h va 1

Abstract - The improvement of energy efficiency of industrial boilers
plays an important role in reducing primary energy consumption and
reducing environmental pollution. Most of the boilers in use in Vietham
have low efficiency [1], so finding measures to improve the efficiency is
crucial. In order to find specific measures to improve boiler efficiency,
specific surveys, measurements and calculations are needed. This
article presents a way to improve the efficiency by installing feedwater
heaters and madifying the make-up water control system. Through the
survey, calculation of two typical boilers, one FO burner and one No.3
coal burner, the authors have achieved very meaningful results. The
efficiency of the FO fired boiler is increased by 2.1% and the coal fired
boiler is 3.4% higher than before the installation of feedwater heater.
The payback period of both sets of feedwater heater is less than 1 year.
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16 hoi kiéu éng nudc, ong lira dot than cuc 4, c6 cong suat
thict ke 7 tan hoi/h. Ca 2 16 hoi deu c6 ap suat van hanh la
7 bar, s6 gio van hanh trung binh la 12 h/ ngay.

2. Phén tich hiéu suit 16 hoi

Hiéu sudt cua 16 hoi 1a ti sb gitra lugng nang lugng hitu
fch ma hoi nu6éc mang di trén tong lwong nang luong dua
vao 10. PBé xac dinh hiéu suat 10 hoi thi can phai xac dinh
dugc lugng nang lugng ma hoi nude mang di va tong ning
luong mang vao 16 hoi. Viéc nay thuong rat khé xéc dinh
chinh xac nén phuong phap tinh hiéu sut nay thuong it
duoc ap dung. Trong thuc té, hiéu sut 10 hoi thuong dugce
xdc dinh dya trén dinh luat bao toan nang luong, tong ning
luong cip vao 1o bang nang luong c6 ich ma hoi mang di
cong vdi cac ton that cia 16 hoi. Phuong trinh cn bang
nhiét tong quat ciia 10 hoi viét cho 1 kg nhién liéu ran, long
hodc 1 m3 nhién liéu khi dwoc thé hién nhu sau [2]:

Qav=0Q1+ Q2+ Q3+ Qs+ Qs+ Qs 1)

Trong do:

Qav: Lugng nang lugng dua vao 16 hoi (kJ/Kg);

Q1: Lwong nang luong hitu ich do hoi mang di (kJ/Kg);

Q2: Lugng ning luong ton that do khoi thai (kJ/kg);

Qs: Luong nang lugng ton that do khong chay hét hoan
toan vé mét hoa hoc (kJ/Kg);

Qu: Lugng ning lugng ton that do khoéng chay hét vé
mat co hoc (kJ/kg);

Qs: Lugng niang luong ton that do toa nhiét ra moi
truong xung quanh (kJ/kg);

Qs: Lugng ning luong ton that do xi (kJ/kg).
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Phuong trinh (1) ¢6 thé viét lai nhu sau:
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Phuong trinh (4) thudng dugc dp dung dé tinh hi¢u suat
nhiét cua cac 10 hoi trong thuc té va duoc goi 1a phuong
phap tinh hiéu suit theo cin bang nghich. Thong thuong,
trong cac ton that trén thi cac tn tht g, 03 VA qa €O gia tri
16n nhét. Trong d6, g va g3 phu thudc vao lwong khong khi
thira va trong van hanh thuong chon hé sé khong khi thira
sao cho tong hai ton that trén 1 bé nhat, g4 phu thudc vao
loai nhién liéu va phuong phap dbt. Giai phap duoc lya
chon trong bai bao nay 1a giam ton that do khoi thai mang
ra ngoai gz qua viéc lap thém bd ham nudc dé nang cao
nhiét d6 nudc cép vao 10 va giam nhiét d9 khoi thai.

3. Tinh toan phwong an
3.1. Tinh bg hdm nwéc cho 1o hoi dot diu FO

Lo hoi duoc str dung trong phan nay 1a 10 hoi ctia Cong
ty C6 phan (CP) CP dit tai cum cong nghiép Phong Dién,
Thira Thién-Hué dét diu FO, ¢ cong suat 3 tAn hoi/h, kiéu
ong 10 1a éng lra nim ngang. San luong hoi trung binh ctia
10 hoi do dwoc qua dong hd luu lugng hoi trén dudng hoi
chinh 12 2,7 t/h, ap suat van hanh ciia 10 hoi 14 7 bar, nhiét do
khoi thai do duoc tai cira thoat ra khoi 10 hoi 1a 220°C. Hiéu
sudt 10 hoi trung binh trong diéu kién van hanh thyc té xac
dinh theo phuong phép cin bang nghich 1a 81,1%. Sau khi
trao ddi v6i can bo ki thuat cua Cong ty, cac tac gia da tinh
toan thiét ké [3, 4, 5] va cung vdi cac ki su ciia Cong ty CP
Nang lugng Hoang Dao [6] ché tao, lép dat mot bo ham nudce
¢6 cong suat dinh mirc 250 kW, sir dung dng diic DN25
SUS316, canh chir nhat phing bang SUS304 day 0,5mm,
budc canh 20 mm. Theo tinh toan, sau khi lap dat bo ham
nudc vao thi nhiét do khéi thai giam xudng con 175°C va
hiéu suét cua 10 hoi dugce ting 1én dén 83,2%.

3.2. Tinh b$ hdm nwéc cho 16 hoi dot than cuc 3

Mot cach twong tu, tac gia da tinh toan thiét ké bo ham
nuée cho 10 hoi ctia Cong ty TNHH Insulpack Pa Nang,
dat tai xa Hoa Son, huyén Hoa Vang, thanh phd Pa Néng,
d6t than cuc 4 co cong suét thiét ké 7 tin hoi/h, kiéu 6ng
nude 1a 6ng lira hai ba 16ng. San luong hoi trung binh cua
16 hoi do dugc qua dong ho luu luong nude nong gin trén
dudng nudc cip 1a 4,1 t/h, ap suat van hanh cia 10 hoi 1a
7 bar, nhiét d6 khéi thai do dugc bang dong hd nhiét do
hién thi sé tai ctra thoat ra khoi 16 hoi 1a 235°C. Hiéu suét
10 hoi trung binh trong diéu kién van hanh thuc té xac dinh
theo phuong phap cin bang nghich 1a 73,8%. Sau khi do
dac va khao sat hién trang van hanh cua 10 hoi, cac tac gia
d tinh toan thiét k&, ché tao [6] va lip dat mot bd ham nudce
¢6 cong suat dinh mirc 500 kW, str dung 6ng thép duc
DN25, canh chit nhat phing bang SUS304 day 0,5mm,
budc canh 20 mm. B9 hdm nude dugce dat trong hong thu
khoi ra cua 10 hoi ngay phia truéc con thu vao quat khoi
nhu Hinh 1. Theo tinh toén, sau khi lap dat bo ham nudc
vao thi nhiét do khoi thai giam xu6ng con 170°C va hiéu
suat cta 16 hoi dugc ting 1én dén 77,2%.

Hinh 1. Hinh dnh bg hdam nude ldp vdo 16 dot than

4. Két qua van hanh thyc té

Dé c6 thé xac dinh hiéu qua cua ban than bg ham nudc
thi cac tac gid da gilt nguyén tinh trang hoat dong cua 10
hoi nhu ban dau, va sau khi lap dat, kiém nghiém 2 bo ham,
céc 10 hoi duoc dua vao van hanh véi ché d6 hoat dong
binh thudng. Pé tang hiéu qua ctia bo ham, cac tac gia da
chuyén d6i ché do cap nudc vao 10 tir ché do ban dau
On-Off (bom nudc cap hoat dong khi myc nudc trong 10
xudng mirc thap va déng khi myuc nude dat mirc cao) thanh
ché @6 cap nudc lién tyc [7].
4.1. Két qud ciia 1o dot diu FO

Bang 1 thé hién cac thong s cuia 10 hoi trude va sau lip
dat bo ham nudc.

Bing 1. Két qua ciia 1o dot dau FO

Tinh trang |Nhiét do khoi| Hiéu suat | Tiéu hao nhién
thai (t°C) (%) lidu (kg/h)
Khéng c6 bd 220 81,1 176,1
ham
C6 bo ham 175 83,2 170,2

Céc sb liéu nhiét do khoi thai, tiéu hao nhién liéu va san
luong hoi trén 1a s6 liéu trung binh do dwoc cua 2 ngay van
hanh binh thuong, va gid tri higu sudt 1a gia tri tinh toan
theo phwong phap can bang nghich tir cac s6 liéu do trén
va s6 liéu do dac tir may phan tich khoi thai KEN Plus 900.
C6 thé thay, cac sb liéu tinh toan va thiét ké ban dau 1a
chinh xé4c va tring voi cac sé liéu do dac trung binh. Véi
chi phi dau tu ban dau cho mét bo hdm va cac chi phi lién
quan khéc 1a 155 triéu ddng, loi ich kinh té mang lai cua
viéc ldp dat bo ham nude do tiét kiém nhién liéu tinh cho
mdi ngay van hanh binh thuong la 70,8 kg dau FO/ngay,
tuong duong 795.000 ddng/ngay (don gia dau FO 1a
11.200 ddng/kg). Vi vy, thoi gian thu hoi von gian don
khoang 195 ngay van hanh [8]. Vi cac két qua trén, c6 thé
thiy rang, viéc lip dat thém bd ham nudce cho 16 hoi 1a rat
hidu qué va can thiét.

4.2. Két qud ciia 16 dét than cuc 3

Bang 2 thé hién cac thong s6 ctia 10 hoi dét than cuc 3

trudc va sau la’ip dat bd ham nudec.
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Bing 2. Két qua ciia Io dot than cuc 3
Tinh tran INhiét d6 khoil Hiéu suat | Tiéu hao nhién
ang thai (1°C) (%) lidu (kg/h)
Khéng ¢ bd ham 235 738 357,7
C6 b ham 170 772 3422

Céc s liéu nhiét d6 khoi thai, tiéu hao nhién liéu va san
luong hoi 1a s6 liéu trung binh do dugc cua mot tudn van
hanh binh thuong. Con higu suat 1a gia tri tinh toan theo
phuong phap can bang nghich tir cac sb lidu do dac & trén
va s liéu do dac tir may phén tich khéi thai KEN Plus 900.
Co thé théy, cac sb liéu tinh toan va thiét ké ban dau la
chinh xac va tring véi cac s liéu do dac trung binh. Vi
chi phi dau tu ban dau cho mot bd ham va cac chi phi lién
quan khac 1a 155 triéu ddng, loi ich kinh t& mang lai ctia
viéc ldp dat bo ham nudce chi do tiét kiém nhién liéu tinh
cho mdi ngay van hanh binh thudng 1a 186 kg than/ngay,
tuong duong 855.000 ddng/ngay (don gia than cuc ma
cong ty dang mua 1a 4.600 dong/kg). Vi vay, thoi gian thu
hdi von gian don khoang 250 ngay van hanh. Véi cac két
qua trén, co thé thay rang, viéc lip dat thém bo hadm nudc
cho 10 hoi 14 rat hiéu qué va can thiét.

Theo tinh toan, cac tac gia hoan toan c6 thé tan dung
nhiét do khoi thai mang ra nhiéu hon nhung vi diéu kién mat
bang lap dit ciing nhu thyc t& van hanh 16 hoi ctia doanh
nghi€p nén cong sudt cua 2 bd ham duoc xac dinh nhu trén.
Néu viéc tan dung nhiét do khoi thai mang di duoc triét dé
hon thi céc két qua con t6t hon nhiéu. Trén day méi chi tinh
dén hiéu qua vé mit nhién liéu tiét kiém duoc. Ngoai ra, viéc
lip dat bdo ham nude con gilp giam phat thai khi, nhiét 6
nhim va ha gia thanh san xuit hoi cho doanh nghiép.

5. Két luan

Hién nay, cic 16 hoi cong nghiép & mién Trung, Tay
Nguyén noi riéng va ca nude ndi chung, phan 16n déu co
hiéu suat kha thap. Vi vdy, kha ning nang cao hiéu suat cho
cac 16 hoi nay trong diéu kién chua thay thé dugc bang cac
16 hoi hiéu suét cao 14 hoan toan c6 kha thi. Qua khao sat,
tinh toan va danh gia thyuc té cho 2 10 hoi d6t 2 loai nhién
lidu dién hinh khac nhau, c6 thé nhan thay viéc 1ap dat thém
cac bo ham nudc 1a rat can thiét va rat hidu qua. Viée lap
dat thém cac bd ham nudce va cai tién ché do c?ip nudc co
thé nang cao hiéu suat 10 hoi 1én 2,1%+5%. Mit khac, chi
phi dau tu cho viée lap dat cac bo ham nude khong qua 1on
va mit bang lap dat kha gon nén c6 thé néi, hau hét cac 10
hoi dang van hanh chua c¢6 bd ham nudc déu c6 thé ap dung
dugc. Thoi gian thu hdi von gian don cho viée lap dat thém
b6 ham nude thuong chi tir 6 dén 12 thang, tiry thudc timg
16 hoi, du 4n cu thé.
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