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NGHIEN CUU TOI UU HOA QUA TRINH CHAY BOT THAN TRONG
LO HOI SG 130-40-450 BANG PHUONG PHAP MO PHONG SO CFD

A STUDY ON OPTIMIZATION OF PULVERIZED COAL FIRING COMBUSTION IN
SG 130-40-450 BOILERS BY USING CFD SIMULATION

Lé Pirc Diing!, Nguyén Viét Hrong?
YTrweong Dai hoc Bach khoa Ha Néi; dung.leduc@hust.edu.vn
2Vién Khoa hoc Néing heong - Vién Han ldm Khoa hoc va COong nghé Viét Nam

Tom tat - Nhiét dién dbt than d& va dang dong vai tro cha dao trong
nguén cung cap dién quoc gia. Theo quy hoach dién 7 diéu chinh,
2016, yéu cu cong suét phat ting cao x&p xi 2 1an so voi tbc do
tang trwéng kinh té hang nam, ddng thoi phai dadm bao siv dung
hiéu qua ngudn than antraxit khé chay trong nwéc va nguén than
nhap khau. Vi vay, bai bao tap trung nghién clru nang cao hiéu
suat chay than antraxit va than nhap khau & bitum trong budng dét
than phun kiéu tiép tuyén SG 130-40-450 béng phwong phap mé
phéng s6 trén may tinh CFD (tinh toan dong hoc chét luu). Két qua
nghién clru dé xac dinh duoc hiéu suat chay kiét than phu thuéc
nhiéu ‘vao ty & tron than va ty 1& cép gié (khodng khi) so cap/ gio
thtr cap. Khi tang dan ty 1€ tron than nhap thi hiéu suat chay kiét
ctia hdn hop bt than ting theo va dat hiéu suét chay kiét than cao
nhat 14 95,4% & ty 1& tron than nhéap 20%, ty I& gio so cép/ gi6 thi
cAp nam trong khoang 0,8 dén 1,2.

Tir khéa - chay bt than; mo phéng CFD; dét than trén; téi wu hoa
qua trinh chay than; ty 1é cap gid

1. Mé dau

Theo quy hoach dién 7 diéu chinh, nhiét dién than
chiém ty trong cao trong co cAu san xuét dién, chiém 55%
vao nam 2030 [1] va cong suat phat dién tir nhiét dién ting
nhanh tir 26.000 MW (nam 2020) 1én dén 55.300 MW
(nam 2030). Bén canh d6, dén nam 2030 thi luvong than
thiéu hut cho san xuat dién 1a 83 triéu tin va phai bu dép
bang than nhap khau [1]. Nghién ctru dbt than tron da dugc
nhiéu nha khoa hoc trong nudc va thé gii quan tim nham
tao ra ngudn than 6n dinh va cung cdp lau dai cho nha may
nhiét dién. Viéc nghién ctru ty 1€ tron va diéu kién van hanh
nhu cép khong khi t6i wu cho qua trinh chay 13 co y nghia
16n ca vé mit khoa hoc 1an thyc tién ung dung.

Qua trinh chay bot than 1a hién tuong phirc tap cua chudi
cac phan ing ly-héa [3, 4]. Hiéu qua cta qua trinh chay, phu
thudc vao nhiéu yéu t6 nhu dgc tinh nhién li¢u, phan cép ty
1¢ khong khi so cap, khong khi thir cép, kich thudc hat than
[3]. Bét ky mot sy thay ddi nao trong cac yéu td trén ciing
déu gay anh huong dén dic tinh clia qua trinh chay. Phuong
phap tron cac loai than khac nhau két hop véi sy thay doi vé
diéu kién cap khong khi c6 thé 1a mot giai phap hidu qua dé
nang cao hiéu suat chay va giam phat thai [5].

Than anthraxit Vét Nam c6 déac tinh chdy va phat thai
khac nhiéu so véi than nhap khau, vi vay, diéu kién ce‘ip
khong khi cho qué trinh chay, thoi gian d6t chay, nhiét do
bt chdy, nhiét d6 nong chay xi khac nhau. Viéc nghién ciru
ché do ddt chay than tron nhim tim ra giai phap d6t hop 1y,
dam bao hiéu suét cao, dbt kém than nhap khau phu hop voi
didu kién thiéu hut than la van dé duoc nganh nhiét dién rat
quan tm hién nay. Nhu chiing ta di biét, viéc tién hanh thi
nghiém thyc té rat ton kém, vi vdy nhom tac gia da tién hanh

Abstract - Coal firing power plants have been playing important
roles in national power supplying resource. According to the master
power plan number 7+, in 2016, the demand for power generation
capacity is approximately two times higher than the annual GDP
growth rate, and it must ensure the efficient use of domestic
anthracite coal and imported coal. Therefore, the paper focuses on
enhancing the efficiency of blending of coal firing combustion in
tangental SG 130-40-450 boilers by using mumerical simulation
CFD software. The results of the study have determined that the
efficiency of blending of coal combustion is highly depending on
coal blending ratio and primary air/secondary air ratio. When the
proportion of imported coal and domestic coal increases, the
complete combustion efficiency also increases and reaches the
highest efficiency of 95.4%. With 20% blending of sub-bitum coal,
the proportion of primary/secondary air ranges from 0.8 to 1.2.

Key words - coal combustion; CFD simulation; coal blending;
optimization of coal combustion; air ratio

nghién ciru ty 1& tron than, diéu kién cung cip khong khi dén
hiéu sut chay than bang mé hinh mé phong sb CFD. Két
qué nghién ctru da cho biét trudng nhiét do trong budng ddt,
nhiam han ché viéc bam xi trong budng ddt, gitip phan tich,
nghién ctru qua trinh chay, lya chon cac thong $6 tdi wu nhét
dé 1am cac thi nghiém danh gia trén mé hinh thuc té, qua d6
gitip giam chi phi va tiét kiém thoi gian [3-6].

Phan mém CFD la cdng cy manh dé mo phong qua trinh
chdy bt than trong buong d6t 10 hoi, danh gia ciu tao budng
dbt phuc vu hi¢u chinh t6i wu hoa qua trinh chay than.

Nhing tng dung mo hinh mé phong sé CFD trong cac
nganh cong nghiép chay va san xuét ning luong duoc néu
trong [2]. Pa ¢ nhiéu cong trinh khoa hoc nghién ctru qua
trinh chdy bdt than st dung cong cu CFD, dic biét 1a cac
nghién ctru vé qua trinh chay bot than 16 hoi kiéu tiép tuyén
cua T. Asotani va cong sy (2008), Choeng Ryul Choi va
Chang Nyung Kim (2008), Zhao Feng Tian va cong su
(2009), Cristiano V. da Silva va cong su (2010); nghién
ctru anh hudng cta tron than dén qua trinh chay trong
budng ddt 10 hoi, R.I. Backreedy va cong su (2005), Y.S.
Shen va cong sy (2006). Ung dung khac ciia CFD trong
nghién ctru sy hinh thanh NOy trong qua trinh d6t than bot
duoc trinh bay trong nghién ctru ciia B.R. Stanmore (1999),
M. Xu va cong su (2000), Z.Q. Li va cong su (2002).

Trong bai bao “Nghién ctru qua trinh chay bot than trén
trong 10 hoi d6t than phun trén mé hinh mé phong CFD”
da trinh bay du doan trudng tdc do, nhiét do, su chuyén
dong cua cac hat than, sy hinh thanh cta céc chét khi trong
qué trinh chay bot than va budc diu xem xét danh gia anh
huéng cia tron than dén qua trinh chay [24].

Viéc str dung than tron nhim dap umng 3 tiéu chi co ban
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sir dung hiéu qua ngudn than trong nudc va than nhap khau
trén cung mot thiét bi 10 hoi co6 sin, xac dinh lugng than
tron hop 1y va tdi wu hoa qua trinh chay than tron. Ngoai
ra, dua vao diéu kién va ké hoach dét than tron thuc té cta
nha mdy, hién nay tron véi lugng than nhap khau 1a 5%, va
ké hoach tang 1én 10% ~ 15 % lugng than nhap khau dé cai
thién viéc ddt than trong 10 hoi. Vi vay, bai bao tap trung
nghién ctru lya chon céc ty 1€ tron tir 5 ~ 20% than &-bitum
[20, 21, 22, 23].

Muc dich ctia nghién ctru nay 1a tim ra sy anh hudng
clia ty 18 tron than dén sy phan b truong nhiét d6 va kha
nang chay kiét cua hat than, cling nhu sw anh huong cua ty
1¢ gi6 so cap/thir cip dén qua trinh chay than tron trong qua
trinh chay bot than trong budng @6t than phun kiéu tiép
tuyén SG-130-40-450 tai Nha méay Nhiét dién Ninh Binh.
2. M phong s6 qua trinh chay bt than
2.1. Mién tinh todn va diéu ki¢n bién

Mién tinh toan 12 budng dbt 16 hoi SG 130-40-450 kiéu
tiép tuyén, dugc minh hoa nhu trén Hinh 1. Kich thudc
chiéu cao, chiéu rong, chiéu sau lan luot 12 26 x 6,6 X 6,8
m. Lo hoi gém 8 voi d6t NOy thép, duoc bb tri theo 4 cum
voi @6t & 4 gbc budng ddt ving chay ciia budng lira. MJi
cum voi dét gém 2 voi dbt NO« thip, xen k& la cac miéng
gi6 thir cap, gio cap 3 duge bd tri & phia trén miéng gié thir
cap mot khoang 0,5 m. Mdi voi dot NOy thip dugc chia
thanh 2 voi véi 2 dong ddm dac va dong loang. Dong dam
déc voi ty 1¢ khong khi va than A/C = 1, duoc hinh thanh 6
phia trong gan trung tim budng lira, dam bao cho su bt
lra s6m va on dinh, nhu vay s& giam dugc t6n that chay
khong hét vé& mit co hoc, qa. Dong lodng véi ty 16 A/C rat
bé, qué trinh chay xay ra trong ving 6Xy héa manh mé
nhung nhiét do thép nham han ché sy hinh thanh NOx, déng
thoi ngan cach dong khoi néng ¢ trung tdm chay va vach
budng lira. Pidu nay c6 kha ning khéng ché va han ché
hién tuong déng xi trong budng lira.

Buéng 6t

® Vingchay [

0.000 10,000 (m) T
L Se—)
5.000 66m

Hinh 1. M6 hinh buéng dot Io hoi SG-130-40-450

Tinh chat cta than va diéu kién bién duge biéu dién nhu
trong Bang 1, Bang 2 va Bang 3 dudi day. Trong Bang 3,
luong than tiéu thy gilt khong déi, mac du trong thyc té theo
chiéu tang luong than tron, thi nhiét tri mau than tron s& giam
dan tir 21.844 kJ/kg xudng 21.100 kJ/kg. Tuy nhién, theo két
qua bai toan thi hiéu suat chay kiét ting dan, nén thuc té
lwong nhiét toa ra bién thién kha it, do d6, viéc giit nguyén
luong than tiéu thu cua 16 hoi giup don gian hoa diéu kién
bién ma khong anh huong nhiéu dén két qua mo phong.

Diéu kién bién dugc giit nguyén cho tat ca cac truong
hop tron than khac nhau: 5%, 10%, 15%, 20%.
Bing 1. Thanh phin cong nghé va nhiét tri ciia than d bitum

. A A " Pon Than Than
Thanh phan cong nghé vi Hon Gai | nhap Khiu
Am H20 % 6,38 20,62
Chit bdc VM % 7,37 38,45
Tro A % 25,33 9,23
Cacbon cb dinh | FC % 60,92 31,7
Nhiét tri thap Qmn kilkg | 21.844 18.125
Nhiét trj cao Qc kilkg | 22.768 19.792

Bing 2. Thanh phén héa hoc ciia than d bitum

Thanh phén Pon Than Than nhép
hoa hec vi Hon Gai khiu

Cacbon C % 90,06 74,29
Hydro H % 3,40 5,12
Luuhuygnh | S % 0,91 0,45
Nito N % 1,52 1,49
Oxy 0 % 4,11 18,65

Bing 3. Piéu kién bién cho mé hinh mé phong

Théng sb Pon vi Gia tri

Luong tiéu hao than t/h 19,526

Tdng lugng gi6 thuc Nmé/h 117.995

Ty 18 gi6 so cip % 25

Ty 18 gi6 thu cip % 48

Ty 18 gi6 cap 111 % 27

Nhiét d6 gi6 so cip °C 245

Nhiét d gi6 thir cép °C 390

Nhiét d6 gio cép III °C 90

Ty 1¢ phun nhién liéu ] o1

nong d6 dam/loang

2.2. M6 hinh CFD
2.2.1. M6 hinh todn va phwong phdp sé

Qué trinh chay bot than dugce mo hinh héa bang st dung
phan mém ANSYS ACADEMIC RESEARCH CFD phién
ban 16.1. Cac phuong trinh co ban nhu phuong trinh lién
tuc, phuong trinh dong lugng, phuong trinh nang lugng,
phuong trinh rdi, phuong trinh phan tmg héa hoc dwoc roi
rac hoa bang phuong phap thé tich hiru han [4]. Thuat toan
coupled biéu dlen sy trong quan 4p sut — van tbe, mé hinh
chuyén dong rdi k-epsilon Realiable, mé hinh birc xa
Discrete Ordinate Method (DOM) va mé6 hinh dong phan
g cho pha khi Eddy Dissipation dugc sir dung trong tat
ca cac truong hop mo phong. Tat ca mé hinh déu ¢ trang
thai tinh va bé qua sy anh huong boi trong luc. Sy chuyén
dong cua cac hat than duoc tinh toan theo cong thuc
Lagangian [3, 11]. Su tuong tic gitta cac hat than va khi
dugc tinh cho mdi 25 vong lip. Qua trinh thoét chat béc va
chay cdc dién ra khi cac hat than dwoc phun vao va hoa tron
v6i dong khi trong budng dbt [9]. Qua trinh thoat chét bbc
dugc mé hinh hoa boi mo hinh don bac nhét va toc d¢ thodt
va chay chat bdc duoc dién ta boi Arrhenius [3, 11, 14].
Qua trinh chay giita chat boc va khong khi dugc tinh toan
bang mo hinh tiéu tan xody (Eddy dissipation). Co ché
phan rng hai budc nhu sau:

Than + a0, = bCO + cH,0O (D)
CO+%0; 2> CO; 2
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Trong do a, b, c 1a cac hé sb phan Gng, phy thudc vao
thanh phan, tinh chat cta than.

Qua trinh chay cbe duoc tinh theo kinetics/diffusion-
limitec} model. Toc d§ phan tng bé mat dugc Xac diph dua
theo toc d§ dong hoc (kinetics rat'e) hodc toc @0 khuéch tan
(diffusion rate) [6, 8, 14]. Chi tict cac m6 hinh dugc trinh
bay cu thé trong Fluent 16.1 User’s guide [25].

Quy trinh giai

Dé 161 giai bai toan nhanh héi ty, quy trinh giai gdm 5
budc trong nghién ctru nay nhu dudi day [14]:

1. Chay chuong trinh v&i 300 vong ldp cho dong khong
phan ting, tirc 1a giai bai toan chi voi dong khong khi khong
¢6 sy phun hat than.

2. Khéi tao cho bai toan dong phan img bang cach patch
nhiét 6 cao cho vung phan tmg va chay 1 budc 1ap de khai
tao ngon ltra.

3. Chay chuong trinh v6i 500 vong 1dp cho dong phan ting.

4. Kich hoat m6 hinh birc xa Discrete Ordinates va chay
chuong trinh v6i 500 budce lap.

5. Kich hoat su tuong tic blrc xa gitta cac hat va giai
bai toan dén khi hdi tu tir 3000 — 4000 budce lap.

3. Két qua va thao luin
3.1. Két qua ddnh gid sw dnh hwéng ciia cdc 1y 1¢ trén
dén qud trinh chdy

Dbi voi bat clr sy thay ddi ndo lién quan dén qua trinh
chay, yéu t6 ky thuat dugc quan tdm nhat 1a chay kiét
nhién liéu va sy phan bd nhiét do bén trong 16 hoi. Day Ia
2 yéu t6 c6 ¥ nghia quan trong trong sit dung hiéu qua
ngudn nhién liéu, va anh huong tryc tiép dén qua trinh
truyén nhiét, hoa hoi trong 16 hoi, 6n dinh van hanh 10
hoi. Do d6, thay ddi nhién liéu ddu vao, & day la tron thém
than nhap khau va ddt trong cac 16 hoi thé hé cii, thi danh
gi4 yéu td chay kiét than va phan bd nhiét do trong 16 hoi
1a rat quan trong.
3.1.1. Sw phdn bé nhiét do

Bdng 4. Nhiét do trung binh tai cac mat cdt

Nhiét dé trungPinP (*C) cho cac ti
Ré{:t (Than Hon ga:g—t;?l:m nhip khau)
100- | 95- ( 90- | 85- 80-

0 5 10 15 20
A 1372 | 1361 | 1356 | 1357 | 1346
B 1445 | 1439 | 1436 | 1436 | 1426
© 1395 | 1392 | 1393 | 1388 | 1334
D 1393 | 1391 | 1393 | 1386 | 1383
E 1315 | 1314 | 1314 | 1310 | 1307
Outlet | 10535 | 1054 | 1053 | 1052 | 1049
=0 1265 | 1257 | 1256 | 1257 | 1252

Hinh 2 thé hién su phan bd nhiét do theo mat cat doc
budng ddt twong tng véi cac ty 1& tron (% than noi dia -
% than nhap khau) tuong tng: 100%-0%, 95%-5%, 90%-
10%, 85%-15%, 80%-20%, ta thiy sy phan bd nhiét do
twong tmg cac ty 18 tron kha gidng nhau, kho quan sat bang
hinh anh, diéu nay duoc 1y giai nhu sau: Vi ty 1& tron con
thép nén sy thay doi thanh phin cong nghé ciia than rt nho
nén khong anh huong nhiéu dén sy phan bd nhiét do. Su

thay d6i dugc nhan thay rd rang hon khi ta khao sat gia tri
nhiét dg cu thé tung vi tri mat cat 1o dot.

4 49402

IMe2
2470402

2430402

100% than Hon gai Than trén 95% — 5% Than trén 90% - 10%

1.18e+03
1.11e+03
1040403
9.72e+02

9.03e+02
-
7.66e+02

6.98e+02

6.30e+02
Hinh 2. Truong nhiét dg theo mdt cdt doc budng dot
tuong mg cdc ty Ié tron (z=0)

1.18e+03
1.11e+03
1.04e+03
9.74e+02

9.06e+02
. 8.37e+02
7.69e+02

7.00e+02
6310402

5610402
4.93e+02
4248402
356e+02
287e+02
2190402

5630402

4940402
4260402
3570402 W
2880402 \‘/
220402

Than trén 85% — 15%

Than trén 80% — 20%

Hinh 3 1a biéu d6 so sanh sy thay doi nhiét do trung
binh giita cac mit cat (mg véi timg ty 1¢ tron, ta thay gia tri
nhiét d¢ trung binh tai cac mat cit co su giam nhe theo
chiéu ting dan lugng than nhap khau (AT=10°C). Diéu nay
duoc giai thich bdi sy giam dan nhiét trj khi tang ty 1€ than
&bitum. Tuy nhién, do lugng than nhap khéu tang 1én kha
thép nén nhiét tri bi giam it, dan dén nhiét 4o khong giam
nhiéu.

1500
O 1400 —
S 1300 g
~—
< 1200
=
7 1100
1000
100-0 95-5 90-10 85-15 80-20
Ty 1€ tron (% than ndi dia - % than nhap khau)
—— A ——B C D
——E ——Qutlet ——z=0

Hinh 3. Biéu dé so sanh nhiét dé trung binh cac mat cdt
V6i viée tron thém than nhép khiu trong ngudng tir
0 ~ 20%, ta thay rang, truong nhiét do trong 10 hoi khong
bi anh hudng nhiéu, do do, tron than khong anh huong
nhicu dén truyén nhiét va sinh hoi trong 16 hoi.
3.1.2. Hiéu sudt chay kiét than
~ Hiéu suét chay kiét than dugc tinh bang ty 1§ oxy thup
té tham gia phan tng chay va lugng 6xy I)'/'thuyét can thiet
cho phan mg chdy. Khi lugng 6xy thyc ¢ tham gia phan
ung chay bang lugng 6xy 1y thuyét thi lvgng than cap vao
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chay kiét hoan toan va hiéu suét chay kiét dat 100%.

Khi ting din lwong than nhap khiu va giit nguyén diéu
kién van hanh khéc, ta thiy hiéu suét chay kiét cta than
tang dan va dat gia tri cao nhit 95,4% & ty 1¢ tron cao nhét
12 20% than nhap khau. Diéu nay dugc giai thich nhu sau:
Khi tang dan ty 1€ tron than, ta c6 dugc mdt loai than tron
¢6 thanh phan céng nghé va thanh phan hoa hoc thay déi
s0 v6i mau than ndi dia dang sir dung, cu thé 1a thanh phan
chat bdc tang, thanh phan cacbon ¢ dinh va ham lugng tro
giam, voi thanh ph?ln mau than tron thu duge, tinh toan
lwong khong khi 1y thuyét cin thiét cho qué trinh chay, ta
thiy lugng khong khi 1y thuyét giam dan theo chiéu ting
luong than nhap khau dem tron. Trong khi, giit nguyén
lwong khong khi cdp vao 10 hoi din dén hé s6 khong khi
thira ting theo chiéu ting lwong than nhap khiu dem tron.
Két hop voi yéu t6 mau than méi ¢6 nhiéu chét boc hon,
cacbon ¢b dinh va tro it hon. Két qua 1a hi¢u suét chay kiét
cua than tang.

Véi viée tron thém than nhap khau trong ngudng tir 0 ~
20% va giir nguyén diéu kién van hanh ban dau, ta thay
hiéu sut chay kiét than ting theo chiéu ting cta lugng than
nhap khiu dem tron.

—— Hiéu suét chay kiét ciia than
100

98
96 94.5
94 92.7 936
91.8 i
92

90

95.4

%

100-0 95-5 90-10 85-15 80-20
Ty 18 tron (% than ndi dia - % than nhap khéu)

Hinh 4. Hiéu sudt chay kiét than vmg véi cdc ty 16 trén
3.2. Anh hwéng ciia ty 1¢ gié so cip/gio thiv cdp dén qud
trinh chay than cd 80% antraxit véi 20% 4 bitum

Nhu néu trong Muyc 3.1, khi ¢6 su thay ddi yéu td van
hanh 16 hoi, trude tién, cin danh gia sy phan bd nhiét d6 va
kha nang chay kiét nhién li€u. Trong khoang tron tir 0 ~
20% than nhap khau, ta c6 dwoc hiéu sudt chay tot nhit &
ty 1€ tron cao nhat véi 20% than nhéap khau. Trong muc nay
ta s& d4nh gia anh huong ciia ty 1¢ gio so cap/thir cap dén
qua trinh chay than tron & ty 1€ 80% than ndi dia vdi 20%
than nhap khau.

3.2.1. Sw phdn bé nhiét do

Hinh 5 thé hi¢n sy phan bd nhiét d¢ trén bé cét doc buong
ddt, ta thay khi chi thay doi tyleg i0 so cap va thir cap trong
diéu kién giir nguyén cac diéu kién van hanh khac thi co sy
thay ddi sw phan b6 nhiét do trong budng dét. Nguyén nhan
1a do co su thay khi dong cta khong khi cip vao budng lia,
dan dén sy thay doi do rdi cia dong khi/khoi trong 16. Sy
thay ddi dwoc chi ra & rang hon trén biéu dd Hinh 7.

Béng 5 thé hién gia tri nhiét d6 trung binh trén bé mat
cét doc budng ddt va Hinh 7 1a biéu d6 so sanh nhiét do
trung binh tai cac mat cit. Mat ct B, Z ¢6 nhiét d¢ trung
binh ting theo chiéu ting nhanh trong khoang (0,52; 1,2)
va khong tang dang ké trong khoang (1,2; 2).

7660402
6980402
6306402

5610402
4930402
4240402
3550402
287e402
219e+02

Gid so chp
/thir cap = 1

Gi6 so chp
/thr cap = 0,8

Gi6 so chp
/thtr cap = 0,52

)
4050402 v
3400402 4
Gi6 so clp /thir
cap=2

Gi6 so cp /thir

$ Gi6 so cAp /thir
cap=1,2

cép =15
Hinh 5. Truong nhiét dg theo mdt cdt doc buong dot twong iing

Cac 1y 1é gid so cap/thir cap

Bdng 5. Nhiét do trung binh tai cac mat cdt

Nhi€t 40 trung binh (°C) cho cac ty 1¢
-~ gio so cap/ gio thie cap
Mat | (80% Than Hon gai — 20% Than nhip
cat Kkhéu)
052 08 1 12 15 2

1346 | 1355 | 1368 | 1377 | 1365 | 1349

1384 | 1399 | 1410 | 1403 | 1396 | 1381

A
B 1426 | 1421 | 1445 | 1458 | 1461 | 1460
©
D

1383 | 1403 | 1413 | 1390 | 1381 | 1366

E 1307 | 1324 | 1329 | 1315 | 1306 | 1296

Outlet | 1049 | 1050 | 1051 | 1048 | 1045 | 1045

z=0 1252 | 1268 1280 | 1303 | 1309 | 1308

Nhiét d6 trung binh tai cac mit cit A, C, D, E ting trong
khoang (0,52; 1) va giam trong khoang (1; 2). Nhiét d§
trung binh cac mat cét co sy thay doi dang ké v6i At co thé
lén dén 75°C.

3.2.2. Hiéu sudt chay kiét than

Hiéu suét chay kiét dugc tinh twong ty Muc 3.1.2, ta
tinh dugc hiéu suat chay kiét than ing véi cac ty 1€ gio so
cap/thir cap nhu sau:

1500
h\/‘___-__—-_‘
O .’.__—o——"—f o
o
el
Lo}
‘21000
z 052 08 1 12 15 2
Ty 1é gi6 so cAp/thu ci
¥ 1¢ gid so cap R
——E D —— QOutlet

Hinh 6. Phén bé nhiét do trung binh tai cdc mdt cdt
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96.00 Hiéu suat chay kiét cta than

395.50

95.00
0,52

0,8 1 1,2 15 2
Ty 18 gi6 so cip/thir cip
Hinh 7. Hiéu sudt chay kiét than ing véi cdc ty 1é trn
Nghién ctru séu ty 18 gié so cap/thir cip 1an luot 1a: 0,52;
0,8; 1; 1,2; 1,5; 2. Trén Hinh 7, ta thay hiéu suat chay kiét
cao nhat dat dugc ¢ ty 1€ cap gio trong khoang (0,8; 1,2).

4. Két ludn

Két qua mo6 phong CFD cho thiy phan bd nhiét d6 trong
budng ddt ¢6 xu hudng giam khi tang ty 1¢ tron than tir
(5+20 %). Két qua nay c6 thé sir dung dé dinh huéng cho
thi nghiém tmg dung thuc té.

Nghién ctru da danh gia cho 4 ty 1€ tron vdi ty 1€ than
nhap khau) 1an luot 1a: 0%, 5%, 10%, 15%, va 20%, véi
két qua 1a khi ting dan luong than nhap khau thi truong
nhiét d6 khong bi anh huong nhiéu, va hiéu suat chay kiét
s& ting dan tir 91,8 +95,4 %.

Anh huodng cua ty 18 gié so cAp/thtr cap dén qua trinh
chay than tron (20% than 4 bitum) 1an luot 13: 0,52; 0,8; 1;
1,2; 1,5; 2. Két qua cho thdy gia tri ty 18 gi6 so cip/gi6 thir
cip (0,8+1,2) cho hiéu suét chay kiét cao nht.

Két qua nghién ctru chi ra v6i luong than tron chiém
0 ~ 20% than nhap khau, hiéu suét chay kiét dat cao nhét
95,4 % khi ty 1& tron 20% than nhap khiu va ty 18 gié so
cap/thir cdp la 1 (Hinh 7).

Loi cdm on: Nhom tac gid chan thanh cam on Phong
Thi nghiém Vién Khoa hoc va Cong nghé Nhiét - Lanh,
Truong Pai hoc Bach khoa Ha N¢i va Vién Khoa hoc Nang
Iugng - Vién Han 1am Khoa hoc va Cong nghé Viét Nam
da hd tro, tao diéu kién thudn loi dé nhém tac gia hoan
thanh ndi dung nghién ctru.
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