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PHAN TiCH TiNH KINH TE KHI TAN DUNG KHOI THAI BE
SAY THAN TRUOC KHI DOT THAN NON

ECONOMIC ANALYSIS WHEN USE OF SMOKE WASTE TO DRY COAL BEFORE
BURNING COAL

Hoang Thanh Dat
Truong Dai hoc Su pham K¥ thuat, Pai hoc Da Ne:mg

TOM TAT

Ngay nay, dién ndng tir cdc nha may nhiét dién van déng vai tro quan trong trong viéc cung
cdp dién nang cho sw phat trién kinh té — xa héi va doi S(fng, nhién lieu hoa thach dwoc swr dung chu
yéu la than dé cho cdc 16 hoi trong cdc nha mdy nhiét dién. Nguon nhién liéu héa thach nay ngay
cang can kiét vi vday dung tiét kiém can duoc quan tam hang dau. Viéc tiét kiém nang luong duoc
thuwee hién nhiéu cdch, trong dé cdch tdn dung khéi thai dé sdy than trude khi dot nham ndang cao
hiéu sudt cia 1o hoi, hiéu sudt phat dién tiét kiém dwoc lwong than tiéu thu gop phdn béo ton dwoc
ngudn nhién liéu hoa thach va bao vé maoi truong.

Tir khéa: St dung khi thai 6 hoi; Than non; Hé thong nhiét; Hiéu sudt nhiét.
ABSTRACT

Today, electricity from thermal power plants still plays an important role in providing
electricity for socio-economic development and life, boilers in thermal power plants. This fossil fuel
source is increasingly depleted, so saving needs to be a top concern. The energy saving is done in
many ways, in which the way of taking advantage of exhaust fumes to dry coal before burning it to
improve the efficiency of the boiler, power generation efficiency, save the amount of coal consumed,
contribute to the conservation of fossil fuels and the conservation of fossil fuels, environmental
protection.

Keywords: Boiler flue gas pre-drying, Lignite; Thermal system, Thermal efficiency.

1. PAT VAN DE 50%, d6 am khoang 20-50%, ham luong tro tir
6-50% [1]. Than non c6 d6 4m cao va nhiét tri

Than non 1a loai than c6 d6 4m va ham thap, do d6 lugng khi thai ctia ndi hoi than non

luong tro cao, nhiét tri th'éip, ham lugng chét dbt truc tiép cao hon so véi than khac, ndi hoi
bdc cao, ham luong cacbon chiém khoang 40- céng kénh va dit tién, tiéu thu dién nang cua
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quat va may nghién than cao hon nhiéu so voi
ndi hoi @6t than khac. Ngoai ra, hiéu suét cia
16 hoi dét than non thép, hiéu suit nhiét ciia cac
nha may nhiét dién dot than non truc tiép thap,
tuy nhién, do ngudn cung cp than ngay cang
khan hiém nén ngay cang nhiéu nha may nhiét
dién bat dau dét than non. Vi vay, lam thé nao
dé nang cao hiéu suit nhiét cta cac nha may
dién d6t than non truc tiép 12 mot van dé cép
bach can giai quyét. Dé nang cao hiéu qua st
dung ning lugng cua than non, nhiéu nha may
nhiét dién ap dung phuong phap tron than, néu
trir lwong than trong nha may dién dap ung yéu
cau tron than, hiéu qua str dung than non c6
thé dat duoc thong qua viée t6i uu hoa ty 18
[2-4]. Hién nay, cac hoc gia trong nudc va trén
thé gidi tap trung vao viéc lya chon ty 1€ tron
than [5-6], dac tinh chay cua than tron [7-12].
Nghién ctru sau rong da dugc thuc hién. Tuy
nhién, vi€c cai thién hi¢u qua sir dung than non
thong qua cong nghé tron than 1a twong ddi thu
dong va hi¢u qua cua n6 bi anh hudng boi loai
than cia nha may nhiét dién.

Than non duogc say kho trude khi dua
vao 10 hoi dé giam d6 am, diéu nay c6 thé lam
giam toc do tiéu thu dién ning cta nha may
dién ddt than non va cai thién hiéu suét cua
nha may dién d6t than non. Cac phuong phap
sdy than non phd bién bao gdm siy khi thai
thung quay, sdy tang soi... Siy khi thai thing
quay 1a phuong phéap sdy than non sém nht,
nghién ctru cta cac hoc gia nudc ngoai vé siy
khi thai thing quay chu yéu tap trung vao dic
tinh khi dong va nhiét ca qué trinh say [13-
14] va phuong phép thiét ké may siy thung
quay [15]. Phén tich tac dong cta sdy so bo dén
hiéu qua kinh té nhiét cua cac nha may nhiét
dién chu yéu ap dung phuong phap mo phong
maéy tinh [16]. Trong nhitng nim gan day, cac
hoc gia Trung Qudc da tién hanh nghién ciu ly
thuyét va thuc nghiém vé dic tinh sdy cta than

non [17-19] va nhimg thay ddi kinh té cua cac
nha méy nhiét dién sau khi siy so bo than non
[20-21]. Tuy nhién, nghién ctru cia céc hoc gia
trong va ngoai nudc vé co ban chi tp trung
vao anh huong cua su thay ddi chat lugng than
sau sdy hodc sdy so bo dén hiéu sut nhiét cia
nha may nhiét dién, ma thiéu hiéu suat nhiét
clia toan bd nha may sau khi ghép may siy
thing quay trong 16 d6t than non. Vi 1y do nay,
bai bao nay thiét 1ap mot mo hinh phén tich Iy
thuyét tiét kiém nhiét cua hé thong phat dién
d6t than non khi dung khoi thai dé say.

2. HE THONG TAN DUNG KHOI THAI
LO HOI DPE SAY THAN TRUOC KHI POT

Hé thong tan dung khoi thai 16 hoi dé
say than st dung sdy thing quay 1a may siy
tiép xuc truc tiép nhu’ trong Hinh 1. Than tho
duoc dua dén may siy thung quay thong qua
bo cap than, trong may say, hoi am trong than
dan dan bay hoi va di chuyén dén dau ra cua
may say, cudi cting trd thanh than da say kho va
duoc thai ra tir dudi may say. Nhiét duoc giai
phong trong may sdy va mang theo hoi am cudi
cung thoat ra khoi dudi may siy.

Hé thong tan dung khoi thai 10 hoi dé
sdy than str dung sy thing quay, b6 sung mot
may sy thung quay vao nha may nhiét dién dot
than truc tiép. Nguyén tic duoc thé hién trong
Hinh 2. Hé thng tan dung khéi thai 10 hoi dé
sdy than sir dung sdy thung quay, than duoc
sdy so bo dugc dua vao 10 hoi dé dbt, khoi thai
néng duge sir dung trong may say 1a khoi thai
16 hoi, nhiét d§ cua no6 l1a 750°C; khi dudi cua
may sdy 1a 120°C. Sau khi than non dwoc 1am
khé truge, do 4m cua nd giam va mat d¢ nang
luong cua no tang 1€n; do do, hiéu qua cua 10
hoi duoc cai thién, déng thoi, mure tiéu thu dién
nang ctia may nghién than va quat 10 hoi giam,
do d6 cai thién hiéu qua cua hé thong phat dién.
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Than bt
Khéi thai ﬂ
.c 0. | Khiithai
Thigt bi siy E;“:h:‘n [
khéng khi y
Than bt kho

Hinh 1. M6 hinh 16 hoi dimg khéi thai dé sdy than
truoc khi dot

3. MO HINH PHAN TiCH LY THUYET
VE TINH KINH TE NHIET

3.1. Co sé thiét 1ap mé hinh phan tich ly
thuyét

Hé thong tan dung khoi thai cua 10 va
dung hé thdng sdy thung quay dé siy than trudc
khi dét, than duoc sdy kho nho ning lugng cia
khi thai 16 hoi, 0 4m trong do giam va nhiét tri
& mirc thap tang 1én, ddn dén ting hiéu sut ndi
hoi. Phén tich 1y thuyét vé tinh kinh té nhiét cua
hé thong 12 mot van d& két hop giita thay doi
hiéu sut 16 hoi va tiéu thu ning lwong cia may
sdy. Pé thuan tién cho viéc phan tich 1y thuyét,
cac gia dinh co ban sau day duoc dua ra doi
v6i hé thong phat dién dot truc tiép than va hé
thng tan dung khoi thai dé say than trude khi
dbt: 1) Phu tai ctia tuabin hoi trong hai hé théng
la nhu nhau, nghia 13, hiéu qua stir dung nhiét tir
n6i hoi vao tuabin hoi khong thay doi; 2) Ngoai
trir ton that nhiét cua khi thai, ton that nhiét cua
cac ndi hoi trong toan hé thong 1a nhu nhau.
DPong thoi, bai bao nay chi xem xét tac dong
ctia viéc tan dung khoi thai dé sdy than trudc
khi d6t dén hiéu suit phat dién ca hé thong va
su thay ddi cua sut tiéu thu dién cta nha may
tam thoi chua dugc xem xét.

3.2. M6 hinh phan tich 1y thuyét

3.2.1. M6 hinh sy ly thuyét

Than bt

Khéi co nhiét 46 cao ,
|  Thiét bi
sdy than bt

Khai nhiét dj thap

Than bét khé

>
Hinh 2. M6 hinh hé thong sdy than bt

M5 hinh thiét bi sdy than dugc thé hién
& hinh 2, lwong nhiét do than bot hap thu s&
bang lwong nhiét do khoi nong téa ra duoc tinh
theo phuong trinh can bang nhiét sau:

m)’qcpy (td() _td )nd = Blm(hdw - hw0)+ Blm(l _m)(hcl - hco) (1)

Trong do:

m luu lugng khoi vao thiét bi séy, kg/s;

C,y: nhiét dung riéng cua khoi, kJ/kg.K;

ty nhiét’ do vao V,é ra Cl:la khoi, °C;

N, hi€u suat cua thi€t bi say; ’

B,: luong nhién li¢u cua 16 hoi vao thiét
bi say, kg/s;

h, : entanpi khoi thai ra khoi thiét bi, kl/kg;

h_,: entanpi cta than bt Yéo, k,J/kg;

h: entz;npi than ra khéi thiét bi say, kJ/kg;

m: d§ am cua than;

h_: entanpi ctia than vao thiét b sdy, kJ/kg.

_ B,m(hdw —hw0)+Blm(l—m)(hd —hco) )
Cpy (tdO _td)nd

m
vq

Nhu vay, luong nhiét ton that cho thiét
bi say bao gom hai phan: khoi thai va ton that.
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Q,=(m, +Bmx, (td —t0)+mchpy(td0 -t )1-7n,)(3)

Trong do:
Cot nhiét dung riéng khoi thai ra khoi

thiét bi say, kJ/kg.K;
t,: nhi¢t do mdi truong, °C.

3.2.2. Phan tich vé nhigt déi véi mé hinh 16 hoi

-
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Hinh 3. Nhién liéu truc tié}? dwa vao lo

Can bang nhiét giita lugng nhién liu
cap vao 10 voi lugng nhiét hiru ich cung cap
cho tua bin va céc ton that. Gia dinh 1a chi ¢6
lwong nhiét cap vao thay doi, luong than khi
sdy kho thay doi s& anh huong dén loi ich cua
nhiét luong.

Mioét higmg hisa ich %,
cung cip cho tabin L

Khing khi — |

: = | Tem that kihée this

| = -
&

Whetn e Thét b sy El:"cl\ilh wim thai
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_— I AT Ju, N
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=
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Hinh 4. Nhién liéu duoc sdy kho truoc khi
dira vao lo

boi véi viée cap truc tiép cho 10 hoi,
can bang nhiét cta 10 hoi nhu sau:

0=0,+0,+0,+0,+0,+0, (4
Trong do:

Q,: luong nhiét cung cap vao 10 khi
chua sdy than, kW;

Q,: lwong nhiét hiru ich dé cép cho tua
bin, kW;

Q,: lugng nhiét ton that do khoi thai,
kW,

Q. l}ang nhiét tén that do chay khong
hoan toan vé hoa hoc, kW;

Q, l}IQng nhiét ton that do chay khong
hoan toan vé co hoc, kW;

Q.: luong nhiét ton that do téa nhiét ra
moi truong xung quanh, kW;

Q,: luong nhiét ton that do thai xi, kW.

Luong nhién lidu cap tryc tiép cho 1o
hot la:

0, =80, )

Trong do:
Q,,; nhiét tri thip ciia nhién lidu, k/kg.

Khi ding khoi nong sdy than cho h¢
thong, hé thong c6 ton that nhiét do khoéi thai
va do thiét bi sdy than. Can ban 1a ton that nhiét
khong ddi, vi vay can bang nhiét ctia 16 hoi c6
quan h¢ nhu sau:

0,=0+0,+0,+0,+0,+0,+0, (6)

Q’: nhiét lugng cap vao 16 khi h¢ thong
sir dung thiét b sdy than, kW;

Q’,: ton that nhiét cua khoi khi hé thong
su dung thiét bi say than, kW.

O =B0, (7)
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Trong do:
B,: nhién li¢u ti€u hao cho khi h¢ thong
str dung thiét bi sdy than kg/s.

Q; = (L - myq )sz (['py - to) (8)

Trong do:
L: Ivu luong khoi, kg/s;
¢ ,: nhi¢t dung ri€ng cua khoi thai,
p
kJ/kg K;
¢+ nhigt do khoi thai ¢ thiét bi séy, °C.

Tan dung luong nhiét cua khoi dé siy
than, ta c6 phuong trinh can bang nhiét nhu
sau:

BO,, =0 +0,+0,+0,+0,+0,+0, 9

Nhu véy, khi dung khoi thai sdy than thi
lugng nhiét cap vao 10 bién doi:
AQr :Q;’_Qi :(BI_BO)Qnet :Qd+Q;_Q2 (10)

Tir cong thirc (1) dén (10) tinh dwoc su
thay doi lugng nhiét cap vao:

Dbi v6i viée cap nhién lidu truc tiép,
hi¢u suat phat dién cua nha may duoc thé hién:

n, =—" (11)
0,
Trong do:

W_: cong suit cua phat dién cia nha
may, kW.

Dbi v6i viée dung khéi thai sdy than,
hiéu suat phat dién cua nha may duogc thé hién:

W,

0 +AQ.

Nhu vay, so sanh su thay d6i hiéu suat
phat dién khi st dung khoi thai sdy than va
khong say than:

m, = (12)

(WCW

)

on = O T]C><100%

T

(5

x100%  (13)

—— x100%,

oy

Tir cong thirc (13), ta nhan thay 1a s6
am cho thay khi cong suét phat dién khong thay
d6i thi lugng nhiét cip vao dé phat dién giam
xubng. Nhu vay, hiéu sut phat dién ting lén.

Vay, lugng tiéu hao nhién lidu thay ddi la:
Ab =bon, (14)

Trong do:
b: 1a suét tiéu hao nhién liéu khi khong
dung khoi sy than, g/kW.h.

Tir cong thic (1) dén cong thic (14)
cho ta thay rang, khi tan dung khoi nong sdy
kho than bot trude khi dbt s& kinh té hon trong
viéc phat dién.

4. KET LUAN

Bai bao da dua ra duoc cac két qua tinh
toan 1y thuyét tinh kinh té khi nha may phat
dién tan dung khoi thai dé séy than non trudc
khi d6t. Két qua tinh toan nhu sau:

1) Tir cong thire (13), ta nhan thay 1a sd
am cho thiy khi cong suat phat dién khong thay
d6i thi lwong nhiét cip vao dé phat dién giam
xudng. Nhu vay, hiéu suat phét dién tang lén.

2) Luong tiéu hao nhién li¢u cling thay
doi mot lugng 1a Ab.

3) Tr cong thie (1) dén (14) cho ta thiy
rang, khi tin dung khoi nong siy kho than bot
trude khi d6t s& kinh té hon trong viéc phat dién.
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