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(57) Sang ché d& cap dén hé théng ngan ludng khong khi cho by phén lam néng truée
ctia ghi 10 va phuong phap diéu khién luu lugng khi cho hé thdng nay, hé théng nay bao
gdm ghi 10 va va 10 quay. Ghi 10 14n luot duge bb tri bd phan 1am kho thdi khi, b phan
lam kho hat khi, bd phén lam néng trudce 1, va bd phan lam néng trude 2. BO phéan lam
néng trude 2 thong voi diu ra khi thai cia 10 quay qua dudng 6ng thi nhét. Thiét bi
ngan ludng khong khi duoc bd tri & gitta bd phan 1am néng trude 1 va bo phan lam nong
trude 2. Theo sang ché, thiét bi ngin ludng khong khi c6 thé chuyén dong duge con
duoc 1ip & gitra bd phan PH va bd phan cla ghi 10, va ap suét khi ctia b phan TPH duoc
diéu khién dé 16n hon hodc bing ap suit khi ctia bd phin PH bing cach st dung sy thay
ddi vi trf cua thiét bi ngin ludng khong khi, d& ngan ngira vin dé van dé ham lwong NOx
trong khi thai cia bd phan TPH ting do ludng khong khi ctia khi thai NOx cao trong bd
phan PH dén bo phan TPH. Thong qua quy dinh chinh xAc va viéc kiém so4t phuong

phéap kiém soat luu lwong khi, ¢6 thé nhan ra dwoc sy phét thai NOx cuc thip.
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Linh vue k§ thuit dwoc dé cip

Sang ché lién quan dén hé thdng ngin ludng khéng khi cho ghi 10, cu thé 1a lién
quan dén hé thdng ngin ludng khéng khi cho bd phan 1am néng trude cla ghi 1o va

phuong phap diéu khién luu lugng khi, thudc linh vure xtt Iy khi thai cua ghi 10.
Tinh trang ky thuit cia sing ché

NOx 13 nguyén nhén chinh hinh thanh swong mu quang héa, mua axit, thoi tiét
swong mi, va 1am trAm trong hon su phd hity tdn ozon va hiéu tng nha kinh, gay tac hai
16n dén méi trudng sinh thai. Nam 2019, B Sinh thai va Mai trudng cia Cong hoa
Nhan dan Trung Hoa dé ban hanh "Loi khuyén vé viéc thic day thuc hién mic phét thai
cuc thip trong nganh cong nghiép sit va thép", yéu cdu 13 rang rang ndng do phat thai
NOx trung binh theo gi¢ ciia khi thai nung vién nén khdng nén cao hon 50mg/m* & didu
kién ham luong oxy tham chiu 18%. Néu ham lugng oxi cao hon 18%, ndng do NOx
duogc kiém tra theo gid tri duoc chuyén ddi thanh ham lugng oxy tham chiéu. Do do,
viée lam giam ndng d6 NOx va oxy trong khi thai nung ddng thoi 1a mot bién phap ky
thuat hiéu qua d8 dap ung yéu cu phat thai cac chit 6 nhiém khong khi trong nganh
cong nghiép luyén sat thép. Trong qua trinh san xuét cia hdu hét cac nha may, NOx
thuong duoc phét thai & ndng d6 100-300 mg/m?, va ham lugng oxy trong khi thai 1a

17%-19%.

Viéc san sinh ra NOx trong qué trinh san xuat vién nén chu yéu 1a do loai nhién

liéu va loai nhiét. Mic du su san sinh ra NOx trong qué trinh san xuat vién nén trong
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10 nung cé ghi 10 co thé giam thiéu bing cach gidm san lwong quing vién, cu thé 13
luong phun cta khi than hodc than nghién, lam giam yéu cAu d6 bén cla quing vién,
cu thé 13 nhiét do ctia 10 quay, va st dung nguyén li¢u va nhién liéu NOx thip va céc
bién phép tuong tu, van kho dé dap tmg yéu cAu bao vé mdi trudng vé phét thai cuc

thip.

Trong tinh trang k¥ thuét cia sang ché nay, do khdng c6 nghién ctru c6 hé
théng va cong nghé kidm soat va san sinh NOx thdp ciia quy trinh san xuét vién nén
trong 16 nung c6 ghi 10 déng tin cdy, viéc phat thai NOx trong quy trinh san xuét vién
khéng dat tiéu chuin tré nén binh thuong va 12 mot trong nhiing thach thirc 16n nhit
ma cac doanh nghiép phai ddi mit. Vi ly do ndy, cac doanh nghiép c6 thé giam viéc san
sinh NOx chi bang cach gidm san lugng quing vién, lam giam lugng phun khi than
hoidc than nghién, giam yéu cAu vé d6 cimg clia quing vién, lam giam nhiét do cda 1o
quay, va st dung nhién liéu va nguyén li¢u thoé c6 NOx thap va tuong tu. Nhitng cach
nay khong chi 4nh hudng dén viéc san xudt quing vién vé san luong va chét lwong ma
con doi héi chét lugng nhién liéu tho cao, din dén ting gia thanh. Bén canh d6, khong

thé giai quyét mot cach co ban van dé san xuat vién nén ¢6 NOx thép.

Hién tai, cac cong nghé loai bo NOx dugc uu tién nhét chu yéu dua vao cong
nghé khir xtic tic chon loc (selective catalytic reduction - SCR) va cong nghé khir khong
xtc tac chon loc (selective non-catalytic reduction - SNCR) dé loai bé NOx lan luogt &
cudi qué trinh va trong qué trinh. Dai nhiét d6 800°C-1100°C thudng duge coi la phu
hop cho cong nghé khir nito SNCR. Cong nghé khir nito SNCR dugc ap dung trong
quy trinh san xuét vién nén trong 16 nung c6 ghi 10 trong do6 chét khir (nwGc amoniac
hodc uré) thudng duge phun vao khi thai & bo phan lam néng truée 2 (khoang nhiét do

800°C-1100°C) dé khir nito ctia khi thai. Cong nghé SNCR cling v6i cong nghé SCR la
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mot phuong tién hidu qua dé dat dugc sy phat thai cuc thép ciia khi thai cta vién nén.
D4i mit véi dp luc bao v€ mdi truong 16n, mot hé théng ché tao vién nén c6 phat thai
khi thai NOx cuc thép da duge d& xuit (201821480691.X). Thong qua sy két hop hiéu
qua cta co ché khir nito kép SNCR + SCR, ¢ thé tao ra luong phat thai NOx cuc thip
trong quy trinh san xudt vién nén trong 106 nung c6 ghi 10. Tuy nhién, trong hau hét cac
truong hop, do sy chénh 1éch vé nhiét do va ap suit khi quyén gitta bd phan PH va bd
phan TPH trong h¢ théng san xuét ghi 10, thuong xay ra vAn d& vé ludng dan khi. Ttc
13, khi thai NOx cao tir b phan PH di vao bo phén TPH, lam ting ham lugng NOx
trong khi thai ciia bd phan TPH. Do d6, kho dat dugc viée kiém so4t khir nito chinh xac

va phat thai NOx tiéu chudn.
Ban chit ky thuit ciia sdng ché

Pé khic phuc nhitng tdn tai trong linh vuc k¥ thut ndy, sang ché dé xuit hé théng
ngin ludng khong khi cho bd phén 1am néng trude cla ghi 10. T4m cén bang luu luong
khi c6 thé di chuyén duge thém vao gitta b phan PH va bo phan TPH cua ghi 10, va ap
suét khi ciia bd phan TPH dugc didu khién dé 16n hon hogic bing ap sudt khi ctia bo phén
PH bang cach sit dung sy thay dbi vi tri coa tAm can bang luu lugng khi dé ngin ngira
vAn dé vé& ham luong NOx trong khi thai ciia b phan TPH tdng do ludng khong khi clia
khi thai NOx cao trong bd phan TPH. TAm can bing luu lwgng khi dugc md trude khi
luu luong khi cua hé théng ngan ludng khong khi cho 10 duge can bing, va tdm cén
bang Iuu lugng khi duge dong kip thoi sau khi luu lugng khi duge n dinh dé tao ra anh
hudng tich cuc dén hé thdng 16 nung c6 ghi 10. DO 13, yéu cAu phat thai NOx cyc thp
trong san xudt vién nén chi ¢6 thé duoc dap ung bang cach xt 1y khir nito SNCR + SCR
trén khi thai bd phan PH (khoang 1/3), va chi phi dau tu va van hanh dugc giam déng

ké. Trong khi d6, bang cach kiém soét su chuyén dong cia tdm cén bang luu luong khi
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dén diu TPH, khi bén duéi bd phan TPH gin v6i bd phan PH duoc két hop mot cach co
chon loc vao bd phan PH mdt cich gian tiép sao cho thoi gian lam noéng trude & nhiét
do cao cua vién nén dugc kéo dai, va dat dugc higu qua cai thién do bén cia vién duge

lam néng trude.

Pé dat dugc muc tiéu nén trén, giai phap k¥ thuit ma sang ché 4p dung dugc

cu thé hoa nhu duéi day.

Theo khia canh tht nhét, sang ché d& xuét hé thong ngin ludng khong khi cho
bd phan lam néng trude cua ghi 10, hé théng nay bao gdm ghi 16 va 10 quay. Theo hudng
nguyén liéu, ghi 10 14n luot dugc b tri bd phan lam kho thdi khi, bd phan lam kho hat
khi, bd phan 1am néng trude 1 va mot bd phén lam néng trude 2. B phén lam néng
true 2 thong voi dau ra khi thai cla 10 quay qua dudng 6ng thir nhét. Thiét bi ngin
ludng khong khi duge bb tri & gitta bd phan 1am néng trude 1 va by phan lam nong

trudce 2.

Tét hon 13, thiét b1 ngan ludng khong khi bao gdm tAm can béng ludng khong
khi, bé chuyén dong, mdt con ldn va mot khe. TAm can b%mg luu lugng khi dugc b tri
bén trong ghi 10. B¢ chuyén dong dugc b6 tri trén ca hai mat ciia dau phia dudi bén
ngoai ctia bd phan 1am néng trude 1 va by phén lam nong trude 2. Con lan dwogc b tri
& day cua bé chuyén dong. Khe duoc hinh thanh & ca hai bén cua cac d4u phia trén bén
ngoai ctia bd phan lam nong trude 1 va b phén lam nong trude 2. Dé c6 dinh con duoc
bd tri trén bé chuyén dong. DPé ¢b dinh dugc lip cot thing dang. Dau trén cling cia cdt
thdng dimg duge ndi voi dAu trén ciing cta tAm can bang luu lugng khi sau khi di qua
khe. Mo-to chuyén dong con dugc b tri bén ngoai bé chuyén dong. Mo-to chuyén
dong dan dong bé chuyén dong dé chuyén dong trén con lan. Su chuyén dong ciia bé

chuyén dong dan dong dé c6 dinh va cdt thing dimg dé chuyén dong, tir d6 tiép tuc dén
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dong su chuyén dong ctia tAm can bang luu lugng khi trong ghi 10.

Tét hon 13, tAm c4n bang luu lugng khi gdm c6 tAm bén ngoai va tAm bén trong.
TAm bén ngoai 1a than cua tAm c6 phan bén trong rong. TAm bén trong dugc 16ng vao
trong khoang bén trong cua tAm bén ngoai. TAm bén trong cling dugc ndi véi mé-to
ning. Mo-to ning didu khién tAm bén trong dé chuyén dong theo hudng thing dang

ctia khoang bén trong clia tdm bén ngoai.

Tét hon 13, hé théng ndy con bao gdm thiét bi khr nito bang tac nhan amoniac.
Thiét bi khi nito bang tac nhan amoniac dugc bd tri trong bd phan 1am noéng trude 2

va/hodc dudng 6ng thir nhét.

T6t hon 13, thiét bi khir nito bing tic nhan amoniac bao gbm voi phun nuée
th(r nhét, voi phun nuée tht hai va bé chira tac nhan amoniac. Voi phun tha nhét duoc
bb tri trong bd phan lam néng trude. Voi phun thi hai dugce bb tri trong dudng dng thir
nhét. Thing chtra tdic nhan amoniac thong véi voi phun thir nhét qua dudng dng thir hai.

DPudng dng thit ba dugc phan nhanh tir duong 6ng thi hai thong v6i voi phun thir hai.

Tét hon 1, hé théng nay con bao gf”)m thiét bi khir nito SCR va thiét bi loai bo
bui. PAu ra khi ctia bo phan 1am néng trude 2 thong véi d4u vao khi ctia by phan lam
kho hut khi qua duong dng thir tu. Dau ra khi ctia bd phén 1am kho hut khi thong véi
éng khoi thong qua duong dng tht ndm. Thiét bi khir nito SCR duge b tri trén dudng

éng tht tu. Thiét bi loai b bui dugc bb tri trén dudng 6ng thir nam.

Tt hon 13, hé théng ndy con bao gdm méy lam mat tudn hoan. M4y 1am mat
tudn hoan 14n luot duge bd tri bd phan lam mat tudn hoan 1, b phan 1am mat tuan hoan
2 va bd phan lam rﬁét tudn hoan 3. Pau ra khi ctia b phén lam mat tudn hoan 1 thong
v6i dau vao khi cta 10 quay qua dudng bng thir 6. P4u ra khi cia b phan 1am mat tudn

hoan 2 thong voi dau vao khi ctia by phan 1am néng truée 1 qua dudng 6ng tha bay.

5/44
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DAu ra khi ctia bd phan lam mat tudn hoan 3 thong vai dAu vao khi ctia bo phan lam
kho thdi khi qua dudong dng thir tAm. DAu ra khi ca bd phan lam néng truée 1 thong
v6i duong dng thir nim qua dudng b6ng thi chin. PAu ra khi ctia bd phan 1am khb théi

khi thong v6i 6ng khoi qua dudng 6ng thir muoi.

Tét hon 13, hé théng niy con bao gbm mdy do 4p suét thr nhat, may do ap sut
th(r hai, may do nhiét do thir nhit, mdy do nhiét dd thi hai, may do luu lugng tht nhét,
may do luu lwgng thi hai, va may phan tich khi thai. Mdy do ap suét thi nhit, may do
nhiét d(f) tht nhit va may phan tich khi thai dugc bd trf trong bd phan 1am néng trude
1. May do ap suét thtr hai va may do nhiét do thtr hai duoc bé tri trong bO phén lam
néng truge 2. May do luu lwong thi nhit dugc bé tri trén dudong 6ng thir bay. May do

lru fwgng thir hai dugc b6 tri trén dudng bng thir nhat.

Theo khia canh th hai, sang ché dé xuét phuong phap diéu khién luu luong
khi trong bd phan 1am néng trude cua ghi 16 hodc phuong phap diéu khién hru huong
khi stt dung hé théng ngin ludng khong khi cho bd phén 1am néng trude ca ghi 16 theo

khia canh thtr nhét, phuong phéap nay bao gdm cac budc sau.

1) Theo hu(’mg chay ctia vat liéu, vién nén tho di vao ghi 1o, 14n lugt di qua bd
phéan lam kho thdi khi, bd phan lam kho hut khi, bd phén lam nong trude 1 va bd phan
lam néng 2, va sau d6 dugc chuyén tai vao 16 quay dé nung oxi hoéa. Quéﬁg vién da oxy
hoéa sau qua trinh nung oxy hoa duoc chuyén dén mdy lam mat tudn hoan dé 1am mat.

2) Theo huéng dong khi néng, khi nong thai ra tir bo phan lam mat tuan hoan
1 duge chuyén tai vao 16 quay qua dudng bng tht 6, va sau d6 duge chuyén tai vao bd
phén lam noéng trudc 2 qua dudng 6ng thir nhit. Khi néng thai ra tir bd phén lam mat

tudn hoan 2 dugc chuyén tai vao bo phan lam néng trude 1 qua dudng Ong thi bay.

3) Vi trf nim ngang clia thiét bi ngin ludng khong khi dugce b tri gitta bd phan
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lam néng trude 1 va by phan lam néng trude 2 duge didu chinh dé 4p suét trong bd

phan 1am nong trude 1 16n hon hodc bing 4p suét trong bd phan 1am néng trudc 2.

4) Khong khi néng trong bd phan lam néng trude 1 cudi cung dugc thai ra qua
duong éng thi chin. Khong khi néng trong bd phan lam néng trude 2 cudi cing duoc

xa qua dudng 6ng thu tu.

Theo mdt cach khac, trong phuong phép nay, viéc didu chinh vi tri nim ngang
ctia thiét bi ngan ludng khong khi dugc bb tri gitta b phan 1am néng trude 1 va bd phan

lam nong trudce 2 bao gdm cic budce sau:

dan dong bé chuyén dong dé di chuyén trén con lan nho dong co chuyén dong;
su chuyén dong ctia bé chuyén dong din dong dé ¢b dinh va cot thing ding chuyén
dong, tir d6 tiép tuc din dong tAm cAn biang Iuu lwong khi dé chuyén dong trong ghi 10;

va

diéu khién tAm bén trong clia tim cin bang luu lwong khi dé chuyén dong theo
huéng doc ctiia khoang bén trong cua tAm bén ngoai cta tAm cin bang luu lugng khi

qua dong co ning.

T6t hon 13, phuwong phap ndy con bao gbém: may do ap suét th&t nhit dugc bd
tri trong bd phan lam ndng trude 1 d8 do ap suét khi pl (theo Pa) trong bd phan lam
nong trudc 1 theo thi gian thyc. Méy do nhiét do thir nhét con duoc bé tri dé do nhiét

d6 khi cl1 (theo K) trong bd phén lam nong trude 1 theo thoi gian thue.

Tét hon 13, may do ap sudt thir hai dugce bd tri trong bo phan 1am néng trudce 2
d8 do ap sudt khi p2 (theo Pa) trong bd phén 1am néng trude 2 theo thoi gian thyc. May
do nhiét d6 tht hai con duge b tri dé do nhiét d khi ¢2 (theo K) trong b phén lam

nong trude 2 theo thoi gian thye.

7144
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Tét hon 13, dudng dng thir bay con duge bé tri may do luu lugng thu nhét dé
do luu luong khi g1 (theo Nm?/gio) dugc chuyén tai vao bd phan lam néng trude 1 theo
thoi gian thuc. May do luu lugng thi hai dugce bé tri trén dudng dng thi nhit dé do luu
lwong khi g2 (theo Nm?/gio) duoc chuyén tai vao bd phan 1dm noéng trude 2 theo thoi
gian thuc. Khéi luong khi duge chuyén tai vao bd phan 1am nong trude 1 1a m1 (theo
2):

MI1=p*ql*t (Cong thirc I)
Khéi lwong khi duoc chuyén tai vao bd phan 1am nong trude 2 1a m2 (theo g):
m2=p*q2*t (Cong thirc II)

Trong cong thitc I va cong thirc IL, p 1 ty trong trung binh cua khi, theo g/m?;
va t 1a thoi gian chuyén tai khi, theo gio.

Theo phuong trinh trang thai khi 1y tuéng, thu dugc cong thirc sau:

pl*vl=p*ql*t*R*c1/M (Cong thire I1I)
p2*v2=p*q2*t*R*c2/M (Cong thirc IV).

Trong cong thirc III va cong thiac IV, v1 la thé tich ctia bd phan lam nong trude
1, theo m3; v2 1a thé tich ctia bo phén 1am nong trudce 2, theo m?; R 12 hing s6 khi, theo
J/(mol-K); va M la khéi lugng mol trung binh ctia khi, theo g/mol.

Tét hon 13, bo phén lam néng truée 1 dugc thibt 1ap dé c6 chiéu dai al, chiéu
rong bl, va chiéu cao hl, tt ca theo don vi 1a m. BY phan 1am néng trude 2 duoc thiét
1ap dé c6 chidu dai a2, chiéu rong b2, va chiéu cao h2, tit ca theo don vi 1a m. Sau do:

vi=k1*al*bl*hl (Cong thic V)

v2=k2*a2*¥b2*h2 (Cong thirc VI)
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Trong cong thirc V va cong thire VI, k1 13 ty 1€ hiéu chinh thé tich ctia bo phan
lam néng trudce 1; va k2 1a ty 1€ hiéu chinh thé tich cta bo phan 1am noéng trudce 2.
Thé cong thirc V vao cong thire I dé thu dugc:
pl=p*ql*t*R*c1/(M*k1*al*b1*h1) (Cong thic VII)
Thé cong thirc VI vao cong thirc IV dé thu dugc:
p2=p*q2*t*R*c2/(M*k2*a2*b2*h2) (Cong thuc VII)
Luong chuyén dong theo phuong ngang clia tAm cén bang luu lugng khi theo
huéng cua bd phén lam néng trude 1 duge thiét 1ap 12 Aa, theo m. Sau do:
Z=pl/p2=[ql*c1*k2*(a2-Aa)*b2*h2]/[q2*c2*k] *(al+Aa)*bl1*hl] (Cong thic
VIII)
Khi Z=1, lugng chuyén dong tdi thidu gia dinh Aamn cla tAm can bang luu
luong khi la:

3 al*q2#*c2*kl*blxhl—a2*ql*cl*k2%b2*h2

Aa_,
e q2#c2*kl*bl*hl+ql*cl*xk2*b2*h2

(Cong thtrc IX)

Bing cach diéu chinh lugng chuyén dong theo phuong ngang Aa cla t4m can
bang luu lugng khi 16n hon hodc bang gié tri tinh toan dugc Aamin (theo m) clia cong

thire IX, khi d6 Z>1, tic 13, p1>p2.

T6t hon 13, khi lugng dich chuyén theo phuong ngang Aa cla tAm can bing
lwu luong khi duge didu chinh, thyc hién didu chinh timg budc mot, va sb lan diéu
chinh duoc goi la N, sau d(’):‘

N= | (p2-p1)/(0,05*p1) | (Cdng thirc X)

Khi luong chuyén ngang mong mudn cua tAm can bang luu lugng khi 1a Aa,

56 14n tAm can bing luu luong khi dugce di chuyén 1a gié tri tinh toan N cta cong thire
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Tét hon 13, may phan tich khi thai Y con dugce bé tri trong bd phén lam néng
trude 1 @& do ham lugng NOX trong bd phén 1am néng trude 1 theo thoi gian thuc dé

nho hon hodc bing 40 mg/m?.

Trong tinh trang k¥ thudt cta sang ché, do khong c6 nghién ctru ¢6 hé théng
va cong nghé kiém soat va san sinh NOx thip ctia quy trinh san xuét vién nén trong 10
nung c6 ghi 16 dang tin cdy, viéc phét thai NOx trong quy trinh san xuét vién nén khong
dat tieu chudn trd nén binh thuong, va 1a mot trong nhiing nhing thach thtrc 16n nhét
ma doanh nghiép phai dbi mat. Vi 1y do nay, cac doanh nghi€p c6 thé giam phat thai
NOx chi bing cach gidm san lugng quing vién, lam giam luong phun khi than hodc
than nghién, giam yéu cAu v& d6 ctng ciia quing vién, lam giam nhi¢t do cta 16 quay,
va st dung nhién liéu va nguyén li¢u thé c6 NOx thap va twong tu. Nhitng cach xir ly
nay khong chi anh hudng dén san xuét quing vién v& san luong va chét lirqng, ma con
doi hoi chit luong cao ctia nhién ligu tho, din dén ting gid thanh. Bén canh do6, nd
khong thé giai quyét mot cach co ban vén d8 san xuét vién nén c6 NOx thép. Ngoai ra,
thiét bi khir nito c6 thé duoc bd tri thém phia sau quat hat chinh, vi dy, ap dung cong
nghé khir xtc tac chon loc (SCR) va cong nghé khir xic tac khong chon loc (SNCR).
Bing c4ch nay, yéu ciu phat thai NOx thip c6 thé duoc dép Gng. Tuy nhién, do chi phi
dAu tu cao, yéu cu thiét bi cao, tiéu thu nhiéu ning lugng, chi phi khir khi cao va &
nhi®m th cip nén n6 chua dugce phd bién va ap dung trong cc doanh nghiép san xudt
vién nén. Phuong thirc kiém soat NOx cla cdc nha may san xuét vién nén trong va

ngoai nudce hién nay chu yéu dugc thuc hién thong qua kiém soét qua trinh.

Theo quy trinh san xuét vién nén bang 10 nung c6 ghi 10 da biét, ghi 16 duoc

chia thanh b phan lam kho thdi khi, bd phan lam kho hut khi, bd phan 1am nong trude
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1 va bd phén 1am néng 2, va may 1am mat tudn hoan dugc chia thanh bd phan lam mat
tudn hoan 1, bd phin l1am mat tudn hoan 2 va bd phin 1am mat tudn hoan 3. Gi6 trong
b6 phan lam mat tun hoan 1 di truc tiép vao 16 quay dén quing vién nung, lam néng
vién d3 1am nong trude qua bd phan lam néng trude 2, va sau do dugc thdi vao bd phan
lam kho hut khi dé thuc hién 1am kho hiat khi trén vién nén thd, va sau d6 duoc thai ra
ngoai qua bd phan lam kho hut khi (tri qua qua trinh xur ly loc khi thai trudce khi thai
ra ngoai). Gi6 trong bd phan lam mat tudn hoan 2 di vao bd phin lam noéng trude 1 dé
lam nong vién da lam néng trude va sau d6 thai ra ngoai. Gio trong bd phén lam mat
tudn hoan 3 di vao b phan 1am kho thdi khi dé thuc hién 1am kho thoi khi trén vién nén
tho, do d6 sy tudn hoan khép kin ciia mot hé théng dong khi cho ghi 10, 16 quay va may
lam mat tun hoan dugc thuc hién. Trong khi d6, cong nghé khir khong xuc tac chon
loc (SNCR) ciing véi v6i cong nghé khir xtc tac chon loc (SCR) duoc ap dung dé loai
b6 NOx trong qua trinh (theo bd phan lam néng trude 2) va & d4u phia cubi (sau dau ra
khi ctia bd phan lam néng trude 2). Vi du, trong hé thdng san xuét vién nén phat thai
khi thai NOx cyc thip (201821480691.X), théng qua su két hop hiéu qua clia co ché
khtr nito kép SNCR + SCR, su phat thai NOx cuc thp trong quy trinh san xuét vién
nén bang 10 nung c6 ghi 10 dugc thyc hién. Tuy nhién, trong hau hét cac trudng hop,
do su chénh 1€ch vé nhiét d6 va 4p sult khi quyén gitta bd phan PH va by phan TPH
trong hé théng san xuét bang ghi 10, thudong xay ra vAn @& vé& ludng din khi. Ttc 13, khi
thai NOx cao tir by phén PH chuyén sang bd phan TPH, lam tdng ham lugng NOx trong
khi thai cta bd phan TPH. Do do, kho dat dugc viée kiém soat khtr nito chinh x4c va

phat thai NOx ti€u chuén.

Theo sang ché, dé giai quyét vn dé ludng khong khi gitta b phén PH va b
phan TPH trong hé thdng san xudt vién nén c6 sw phat thai khi thai NOx cyc thp do

su chénh l&ch nhiét do va ap suht khi, su kiém soat khir nito chinh x4c va phat thai NOx
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tiéu chudn duge 4p dung. Theo sdng ché, thiét bi ngan ludng khong khi c6 thé chuyén
dong duge duge dé xuét thém gitra bd phan PH va bo phan TPH cla ghi 10, va &p suét
khi p1 ctia by phan TPH chu yéu duoc kiém soat 16n hon hogc bang ap sudt khi p2, c6
nghia la, p1>p2, clia b9 phan PH bang cach st dung su thay dbi vi tri cia thiét bi ngan
ludng khong khi, dé ngin ngira van d& ham luong NOx trong khi thai ctia b phan TPH
tang l1én do sy tao luéng khi ctia khi thai NOx cao trong bd phan PH vao b phén TPH.
T4m can bang luu lwong khi dugc mé trude khi hé théng dong khi cho 16 nung c6 ghi
10 bi mét can bang, va hé théng dong khi déng lai ding lic sau khi 6n dinh, dé tao ra
anh huong tich cyc dén hé théng 16 nung c6 ghi 0. Yéu cAu san xuét vién nén phat thai
NOx cuc thép chi ¢6 thé duoc dap ting bang cach xtt 1y khir nito SNCR + SCR trén khi
thai bd phan PH (khoang 1/3), va chi phi dAu tw va van hanh dugc giam déng ké. Nhiéu
Sng thdi khi (thuong 1a 1-5, ¢6 thé duge diéu chinh va bd tri hop 1y theo diéu kién 1am
viéc thuc té) ctia bd phan TPH gﬁn véi b) phan PH dugc két hop c6 chon loc vao bd
phan PH, do d6 thoi gian 1am néng trude & nhiét do cao cla vién duogc kéo dai gian tiép,

va dat dugc hiéu qua cai thién do bén clia vién da lam nong trudc.

Theo sang ché, may do 4p suét thir nhit dugc b tri trong bd phan lam néng
trude 1 dé do ap sudt khi pl (theo Pa) trong bo phéan lam néng trude 1 theo thoi gian
thwe. Méay do 4p suét tht hai dugc bd tri trong bd phén lam néng trude 2 dé do ap suét
khi p2 (theo Pa) trong bd phén lam néng trude 2 theo thoi gian thyc. Gid tri pl va p2
duoc so sanh. Néu pl>p2, hé théng khong thuc hién viéc diéu chinh (vi tri ctia tAm can
bang luu luong khi duge gitt nguyén). Néu pl<p2, vi tri chuyén dong ciia tim can
bing luu lugng khi duoc didu khién va diéu chinh dé dat dugc p1>p2. Khi thdi NOx

cao trong bo phan PH dugc ngan khong cho chuyén sang bo phan TPH.

Theo sang ché, thiét bi ngan ludng khong khi bao gbm tAm c4n bang luu lugng
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khi, bé chuyén dong, con lin va khe. TAm cén bing luu luong khi duge b tri bén trong
ghi 10. Bé chuyén dong duoc b tri trén c4 hai mit ciia dau phia dudi bén ngoai cia bd
phan 1am néng trude 1 va bd phén lam noéng trude 2. Con ldn duge bb tri & day clia bé
chuyén dong. Khe dugc tao thanh trén hai mat cia dau trén bén ngoai ctia bd phan lam
nong trude 1 va bd phén lam néng trude 2. DPé ¢b dinh con duge b tri bé chuyén dong.
Dé ¢b dinh duge lp cot thing ding. Pau trén cling cia cdt thing dung dugc ndi voi
dAu trén cing cua tim cén bang luu lwong khi sau khi di qua khe (du trén cling ctia cot
thang ding dugc ubn con theo chiéu ngang va sau d6 di qua khe dé duoc ndi voi dau
trén cung cia tAm cén bang luu luong khi). Mé-to chuyén dong con dugc bé tri bén
ngoai bé chuyén dong. Mo-to chuyén dong din dong bé chuyén dong dé chuyén dong
trén con lin. Sy chuyén dong ctia bé chuyén dong din dong dé cb dinh va cot thang
dimg dé chuyén dong, tir d6 tiép tuc din dong su chuyén dong (tir bo phaflﬁ PH dén bo

phan TPH) ctia tAm can bang luu lugng khi bén trong ghi 10.

Ngoai ra, tim c4n bang luu lwong khi gbm c6 tAm bén ngoai va tdm bén trong.
TAm bén ngoai 12 than cla tdm c6 phin bén trong rdng. T4m bén trong duoc 16ng vao
bén trong khoang bén trong ctia tim bén ngoai. T4Am bén trong ciing duoc ndi véi mo-
to nang. Mo-to nang kiém soat tAm bén trong dé chuyén dong theo huéng doc clia
khoang bén trong clia tim bén ngoai. Theo yéu cau thuc té, sy chuyén dong cta tAim
bén trong duge didu chinh, dé chiéu cao tdng thé ciia tAm cén bang luu lugng khi duge
thay ddi dé dap tmg cac yéu cu vé diéu kién lam viéc cia cac dd cao khac nhau, va

ngén chén sy xuat hién cua ludng khi.

Theo sang ché, d6 day cta tAm bén trong 1 1-20cm, t6t hon 14 2-15cm, va tdt
hon nita 1a 3-10cm. D9 day cta tim bén ngoai (c6 nghia 13, do day tdng thé cua tim

can bang ludng khong khi) 14 3-25¢m, tot hon 13 5-20cm, va t5t hon nita 13 8-15cm. Po

13



48914 14/44

day ctia khoang bén trong cua tAm bén ngoai 16n hon do day cia tAm bén trong (vi du,
do day cua khoang bén trong cua tAm bén ngoai 16n hon do day cua tdm bén trong
0,5cm, lem, 1,5cm, 2cm va twong tu, va co thé duogc chon theo yéu clu vé diéu kién
lam viéc thyec té).

Theo sang ché, may do nhiét do thir nhét duge bd tri trong bd phan 1am néng
trude 1 dé do nhiét dd khi ¢l (theo K) trong bd phén 1am nong trude 1 theo thoi gian
thuc. May do nhiét d9 thir hai dugc bé tri trong bd phan 1am néng trude 2 dé do nhiét
dd khi c2 (theo K) trong bd phan 1am néng trudce 2 theo thoi gian thyc. Duong éng thu
bay con duoc b tri méay do luu lwong thir nhat ¢ do luu luong khi khi q1 (theo Nm®/gio)
duge chuyén tai vao bd phan lam néng trude 1 theo thoi gian thyec. Méy do luu lugng
thir hai dwoc bé tri trén dudng éng thir nhit dé do luu lwgng khi g2 (theo Nm?/gio) dugc
chuyén tai vao bd phan lam néng trudce 2 theo thoi gian thuec. Bang cach tinh toan, khdi
lrong khong khi dugc chuyén tai vao bd phan [am néng trude 1 1a ml, theo g:

MI1=p*ql*t (Cong thic I)

Ngoai ra, khdi khi dugc chuyén tai vao bd phén lam néng trude 2 la m2, theo

m2=p*q2*t (Cong thirc II)
Trong cdng thire I va cong thire I1, p 12 ty trong trung binh cua khi, theo g/m’;
va t 1 thoi gian chuyén tai khi, theo gio.
Theo phuong trinh trang thai khi Iy twéng (pV = nRT=mRT/M), ¢6 thé thu
duoc:
pl*vl=p*ql*t*R*c1/M (Cong thirc III)

p2*v2=p*q2*t*R*c2/M (Cong thirc IV)
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Trong cong thirc III va cong thirc I'V, v1 12 thé tich ctia bd phan lam néng trude
1, theo m3; v2 1a thé tich ciia bd phan 1am néng trude 2, theo m*; R 1a hing s khi, theo
J/(mol-K); va M la khéi lugng mol trung binh cua khi, theo g/mol.

Tbt hon 13, bd phan 1am néng trude 1 duoc thiét 1ap dé c6 chidu dai al, chiéu
rong bl, va chidu cao h1, tit ca theo don vi m. BO phan lam nong trude 2 dugc thiét 1ap
dé c6 chidu dai a2, chiéu rong b2, va chiéu cao h2, tt ca theo don vi 1a m. Sau do:

vl=kl*al*bl*hl (Cong thuc V)
v2=k2*a2*b2*h2 (Cong thirc VI)

Trong cdng thirc V va cong thirc VI, k1 1a ty 1€ hi¢u chinh thd tich ctia bd phan
lam néng trude 1; va k2 1a ty 1€ hiéu chinh thé tich cua bo phan 1am nong trude 2.

Theo sang ché, khi khoang bén trong clia bd phan lam néng truée 1 hode bd
phén lam néng truée 2 dugc dinh cAu hinh thanh mot hinh chit nhét thong thuong,
k1=k2=1. Khi khoang bén trong ctia b phan lam nong truée 1 hodc bo phén lam nong
tru6e 2 duoc dinh cdu hinh thanh mot hinh chit nhat théng thuong, dé hiéu chinh gia
tri sai s6 ctia cong thirc tinh toan thé tich (chidu daixchiéu rongx chiéu cao), gia tri hiéu
chinh k1 va k2 dugc dua vao, thé tich dugc tinh todn gﬁn nhét véi thé tich thuc té.
Thong thudng, cac gia tri k1 va k2 1a héng s6 cb dinh cho cing mot ghi 10.

Ngoai ra, thé cong thirc V vao cong thirc III dé thu dugc:

pl=p*ql*t*R*cl/(M*k1*al*b1*h1) (Cong thirc VII)

Ngoai ra, thé cong thirc VI vao cdng thirc IV dé thu duoc:

p2=p*q2*t*R*c2/(M*k2*a2*b2*h2) (Cong thirc VII)

Khi pl <p2, cAn phai di chuyén tm cin bing luru lwong khi (vi tri tht nhat

ctia tAm can bang luu lugng khi 1a diém giao nhau gitta bd phan lam noéng trude 1 va
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bd phan 1am noéng trudc 2) dé p1>p2, va lugng chuyén dong theo phwong ngang cia
tAm cAn bang luu lugng khi vao b phén 1dm néng trude 1 duge thiét 1ap 1a Aa, theo m.

Sau do:

Z=pl/p2=[ql*c1*k2*(a2-Aa)*b2*h2]/[q2*c2*k1*(al+Aa)*b] *h1] (Cong thire

VIII)

Khi Z=1 (c6 nghia 13, p1=p2), lugng chuyén dong tbi thiéu gia dinh Aami clia
tAm can bang luu luong khi 1a:

3 al*q2*c2*kl*blxhl—a2#ql*cl*k2+b2*h2

Aa_. =
e q2*c2%kl#bl*hl+ql*cl*xk2*b2+h2

(Cong thirc IX)

Béng céach diéu chinh lugng chuyén dong theo phuong ngang Aa cia tAm cén
bang luu lwong khi 16n hon hodc bang gié tri tinh toan dugc Aamin (theo m) clia cdng

thirc IX, khi d6 Z>1, tic 1a, p1>p2.

Theo sang ché, khi lugng dich chuyén theo phuong ngang Aa cia tdm cén
bing luu luong khi duge didu chinh, thyc hién diéu chinh timg buéc mot, va b 1an didu

chinh dugc goi la N, Sau do:
N= | (p2-p1)/(0,05*p1) | (Cong thic X)

Khi lugng dich chuyén ngang mong mudn ctia tAm cén bing luu lwong khi 1a
Aa, sb 14n tAm cén bing lwu lugng khi duge di chuyén 13 gi4 tri tinh toan dugc N cua
cong thirc X

Luu ¥ ring, Aa dugc tinh toan ¢ day khong thé dugc didu chinh don gian va
dai khai trong mét 1an, ma cAn dugc diéu chinh tir tr va cdc thay dbi trong thong sb thoi
gian thuc phai dugc do lién tuc va higu chinh kip thoi trong qua trinh didu chinh, dé
tranh bién dong san xuét 16n do tdc do didu chinh qua mire, diéu nay s& anh hudng dén

céc chi sb san xuét va chét lugng. o) day, budc didu chinh cén duoc thiét lap: L=Aa/N
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(l&y gia tri Aa 13 Aamis nhu 1a mot vi dy), diéu chinh s6 lan N, N=(p2-p1)/(0,05*p1),
trong d6 N dugc lam tron. Ngoai ra, viéc xac dinh N néu trén 1a mdt phuong phép tinh
toan wu tién, nhung khong bi giéi han & phuong phéap nay. V& nguyén tic, viéc xac dinh
gia tri N cAn phai dugc thyc hién theo mirc do khén cip cla viée diéu chinh (p1 cang
nho hon p2 thi sb 1an diu chinh cang it, vi chénh 1&ch ap sudt cAn phai giam ngay khi
¢6 thd). Tuy nhién, sau mdi 14n didu chinh kich thudc budc, can phai thuc hién viéc do
4p sudt moi. Néu khong dat duge muc tiéu (pl1=p2), thi viée didu chinh s& dugc tiép
tuc Néu dat duge muc tiéu, viée diéu chinh s& dugc dung lai. Ngoai ra, may phén tich
khi thai con dugc bd tri trong bd phan lam néng trude 1 dé do ham lugng NOx trong
b0 phan 1am noéng trude 1 sao cho nho hon hodc bing 40mg/m® theo thoi gian thyec.
Theo mot cach khac, theo ti€u chuén phat thai cuc thdp qudc gia, ndng do phat thai
NOx cudi cing phai thip hon 50mg/m>.

So sanh voi tinh trang k¥ thudt, sang ché c6 nhitng hiéu qua k¥ thuét co6 loi

nhu sau.

1. Theo hé théng cia sang ché, thiét bi ngan ludng khong khi c6 thé chuyén
dong dugc dugce dé xuét thém vao giita bd phan PH va b phan TPH cua ghi 10, va ap
suit khi ctia bd phén TPH chi yéu duoc kiém soét @ 16n hon hoic bang 4p sudt khi
ctiia bd phan PH bang céch str dung sy thay d6i vi tri cta thiét bi ngin ludng khong khi,
dé ngan ngilra vAn d& v& ham luong NOX trong khi thai cia bd phan TPH tang 1én do sy
tao ludng khong khi ctia khi thai NOx cao trong bd phan PH dén bd phan TPH. Su phat

thai chat 6 nhiém truc ti€p dugc gidm mot cach hiéu qua.

2. Theo hé théng dong khi cho ghi 10 cua séng ché, yéu ciu vé phét thai NOx
cuc thip khi san xuét vién nén c6 th8 dap tmg bang cach thuc hién xu ly khir nito

SNCR+SCR trén khi thai cia bd phan PH (khoang 1/3), va chi phi dau tu va van hanh
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duoc giam dang ké. Trong khi d6, mot phan khi bén dudi b phan TPH gén v6i bd phan
PH ¢6 thé duoc két hop c6 chon loc vao bd phan PH sao cho thoi gian lam néng trude
& nhiét dod cao cia vién nén dugc kéo dai gidn tiép va dat dugc hidu qua cai thién do

bén cua vién nén da 1am néng trude.

3. Theo hé théng clia sang ché, hé théng nay co cAu tric don gian, d& van hanh,
dAu tu chi phi thdp, vuot troi v& hiéu qué kiém soat gi6 va giam phét thai, c6 trién vong

Umg dung cao va mang lai lgi ich kinh té cao.

4. Theo phuong phap didu khién ludng khong khi ciia sdng ché, phuong phap
diéu khién ludng khong khi nay don gian va chinh xéac, va c¢6 luu lugng didu khién ngan.
Phan hdi ¢6 thé duoc thuc hién trong thoi gian rat ngén thdng qua gidm sat dit lidu thoi
gian thuc. Sy diéu chinh linh dong dwgc thuc hién theo cach ma tAm can bang luu luong
khi di chuyén va tinh toan cting mdt ltc, sao cho viée diu chinh tAm c4n bing khong
khi t6t hon va hop 1y hon, va ¢6 thé tranh mot cach hiéu qua van dé 1a viéc tao ra céac
bién dong 16n do nhip d6 diéu chinh qu mirc s& anh hudng dén san xudt va céc chi tidu

chét lugng.
MO ta vén tit cac hinh vé

Fig. 1 1 so dd nguyén ly thé hién chu tric cta hé théng ngan ludng khong khi
cho bd phén 1am noéng trude cta ghi 10 theo sang ché.

Fig. 2 1a so d6 nguyén ly thé hién chu tric cua hé théng ngan ludng khong khi

cho bd phan 1am néng truge cta ghi 16 cd co cau do theo sang che.

Fig. 3 1 so d6 nguyén 1y thé hién cAu tric cia thiét bi ngin ludng khong khi

theo sang ché.
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F1g 4 1a so dd nguyén ly thé hién cAu tric ciia tAm can bang luu lugng khi theo

sang che.

Fig. 5 1a hinh chidu bing cta ciu triic clia thiét bi ngan ludng khong khi theo

sang ché.

Fig. 6 1a luu dd cua phuong phap didu hoa va kiém soét Iuu lwong khi theo

sang che.

Danh séch céac s6 tham chiéu trong cac hinh vé:

1: ghi 10;
2:10 quay;
3: thiét bj ngan ludng khong khi;

N

: thiét bi khtr nito béng tdc nhan amoniac;

n

- thiét bi kht nito SCR;

(@)

: thiét bi loai bo bui;

7: may 1am mat tudn hoan;
UDD: b6 phan lam kho théi khi;
DDD: b6 phéan 1am khé hat khi
TPH: bd phén 1am ﬁéng 1;

PH: bd phén 1am nong 2;

301: tAm cén B%mg luu luong khi;
30101: thm bén ngodi;

30102: tAm bén trong;
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30103: mo-to nang;

302: bé chuyén dong;

30201: d€ c6 dinh;

30202: cot thing ding;

30203: moé-to chuyén dong;

303: con ldn;

304: khe;

401: voi phun tht nhét;

402: voi phun thr hai;

403: thung chira tdc nhan amoniac;
C1: bd phén lam mat tun hoan 1;
C2: b6 phén lam mat tuan hoan 2;
C3: b0 phan lam mat tuan hoan 3;
L1: dudng dng thi nhét;

L.2: dudng 6ng th hai;

L3: dudng 6ng thit ba;

L4: duong dng thi tu;

L5: dudong dng thi nim;

L6: dudng dng thir séu;

L7: dudng dng thi bay;

L8: duong dng thir tam;
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1.9: dudng 6ng thir chin;

L10: duong dng thir mudi;

P1: méy do ap suét thir nhat;
P2: may do 4p sudt thi hai;

T1: méy do nhiét do thir nhit;
T2: may do nhiét d9 th hai;
Q1: may do luu lugng thu nhét;
Q2: may do luu lugng thir hai;

Y: may phan tich khi thai.

MO ta chi tiét sang ché

Céc giai phap k¥ thuét cua sang ché nay s& dugc minh hoa trong céc vi du dudi
day, va pham vi bao hd cua sang ché bao gdbm nhung khong bi giéi han & cac phuwong
an nay.

Theo khia cénh thir nhét, séng ché dé xuit hé théng ngan ludng khong khi cho
bd phan lam ndng trude cla ghi 10, hé thdng nay bao gdm ghi 16 1 va 1o quay 2. Theo
huéng chay cia vat liéu, ghi 16 1 14n lugt duge bd tri bd phan lam kho thdi khi UDD,
b6 phén 1am kho hat khi DDD, bd phén lam néng truée 1 TPH va bd phén lam nong
truée 2 PH. B phan 1am néng trude 2 PH thong véi déu ra khi thai ctia 10 quay 2 qua
duong ng thir nhat L1. Thiét bi ngan ludng khong khi 3 duge bb tri gitta bd phan lam

nong truge 1 TPH va bd phén lam noéng truée 2 PH.

Tét hon 13, thiét bi ngan ludng khong khi 3 bao gdm tAm cén bang luu lugng

khi 301, bé chuyén dong 302, con lan 303, va khe 304. TAm cén béng luu lugng khi
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301 duoc bd tri bén trong ghi 10 1. BE chuyén dong 302 duoc bd tri trén ca hai mit cia
dAu phia dudi bén ngoai cia bd phan 1am nong trude 1 TPH va bd phén lam néng trude
2 PH. Con lin 303 dugc bd tri & day cua bé chuyén dong 302. Khe 304 dugc tao thanh
O hai mat cta dau trén bén ngoai ciia bd phan lam noéng trude 1 TPH va bd phén lam
nong truée 2 PH. Dé ¢b dinh 30201 con duge bd tri bé chuyén dong 302. BE ¢6 dinh
30201 duge lap cot thing ding 30202. DAu trén cling cia cot thing ding 30202 thong
v6i dAu trén cing ctia tAm can bing luu lugng khi 301 sau khi di qua khe 304. Mo-to
chuyén dong 30203 con dugce bé tri bén ngoai bé chuyén dong 302. Mo-to chuyén dong
30203 din dong bé chuyén dong 302 dé chuyén dong trén con 1an 303. Sy chuyén dong
ctia bé chuyén dong 302 din dong dé cb dinh 30201 va cot thing dimg 3020.2 dé chuyén
dong, tir do tiép tuc dan dong su chuyén dong cua tAm can bang luu luong khi 301 bén

trong ghi 10 1.

Tt hon 13, tAm can bang luu lwong khi 301 gém c¢6 tAm bén ngoai 30101 va
tAm bén trong 30102. TAm bén ngoai 30101 1a than cta tdm c6 phén bén trong rong.
TAm bén trong 30102 dugc 1dng vao bén trong cia khoang bén trong clia tdm bén ngoai
30101. TAm bén trong 30102 ciing dugc ndi véi mo-to nang 30103. Mo6-to nang 30103
kidm soat tAm béﬁ trong 30102 dé chuyén dong theo huéng doc ciia khoang bén trong
ctia tAm bén ngoai 30101,

Tt hon 13, hé thdng nay con bao gbm thiét bi khtr nito bing tac nhan amoniac
4. Thiét bi khr nito bing tdc nhan amoniac 4 dugc bd trf trong bo phan 1am néng trude
2 PH va/hoic dudng ng thir nhit L1.

Tét hon 14, thiét bi khi¥ nito bing tac nhan amoniac 4 bao gbm voi phun 401,
voi phun thit hai 402, va thung chtra tdc nhan amoniac 403. Voi phun thi nhit 401 dugc

b tri trong bo phan 1am néng trude 2 PH. Voi phun tht hai 402 duge bé tri trong dudng
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éng thtr nhit L1. Thing chira tac nhin amoniac 403 théng v6i voi phun thir nhét 401
qua dudng 6ng thir hai L2. Duong éng thtr ba L3 dugce phan nhénh tir dudng bng thir

hai L2 thong v&i voi phun tht hai 402.

Tét hon 13, hé théng nay con bao gdm thiét bi khir nito SCR 5 va thiét bi loai
b6 bui 6. Dau ra khi ctia bo phan 1am néng trude 2 PH thong véi dau vao khi cta bd
phan lam kho hut khi DDD qua dudng éng tht tu L4. Dau ra khi caa by phan 1am khd
hut khi DDD thong véi éng khoi thong qua duong dng thir nam LS. Thiét bi khir nito
SCR 5 dugc bd tri trén duong dng thir tu L4, T hiét bi loai bd bui 6 dugc bd tri trén

duong dng thir nim L5.

Tét hon 13, hé théng nay con bao gdm mday lam mat tudn hoan 7. M4y lam mat
tudn hoan 7 14n luot dugce bd tri bd phan 1am mét tudn hoan 1 C1, bo phan 1am mat tudn
hoan 2 C2 va bd phéan lam mat tudn hoan 3 C3. PAu ra khi ctia bd phan 1am mat tudn
hoan 1 C1 thong véi dau vao khi ciia 16 quay 2 qua dudng 6ng thir sau L6. Dau ra khi
ctia bd phan 1am mét tuan hoan 2 C2 thong véi dau vao khi ctia bd phin 1am néng trude
1 TPH qua dudng dng tha bay L7. Diu ra khi ctia bd phan 1am mat tudn hoan 3 C3
thong voi ddu vao khi ciia bo phan lam kho thdi khi UDD qua dudng dng thir tim LS.
Péu ra khi ctia bo phan 1am néng tru¢e 1 TPH thong véi duong 6ng thir nam L5 qua
dudng éng thr chin L9. PAu ra khi ctia bd phan lam kho thdi khi UDD thong véi éng
khéi qua dudng Sng thtr mudi L10.

Tét hon 13, hé théng nay con bao gdm may do ap sudt thir nhat P1, may do ap
suét thi hai P2, may do nhiét do thtr nhét Tl, may do nhiét 4§ tht hai T2, méay do luu
lwong th&r nhit Q1, may ‘db Iwu Iugng thir hai Q2, va méy phan tich khi thai Y. May do
ap suét th nhét P1, may do nhiét do thir nhit T1 va m4y phan tich khi thai Y dugc bd

tri trong bd phén lam noéng trude 1 TPH. Mdy do ap sudt thir hai P2 va may do nhiét do
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thir hai T2 duge b tri trorig bd phan lam noéng trude 2 PH. May do luu lugng thi nhét
Q1 duogc b trf trén dudng 6ng thir bay L7. M4y do luu lugng thir hai Q2 duge b tri

trén duong dng thir nhat L1.

Theo khia canh thi hai, sang ché d& xudt phuong phédp didu khién hru lwong
khi trong bd phan 1am nong trude cua ghi 16 hodc phuong phap didu khién luu luong
khi str dung hé théng ngan ludng khong khi cho bd phén lam néng trude cla ghi 10 theo

khia canh th& nhét, phurong phap bao gbm céc budc sau.

1) Theo huéng chay cta vt liéu, vién nén tho di vao ghi 1o 1, 1an lugt di qua
b6 phan lam kho thdi khi UDD, bd phén lam kho hat khi DDD, bd phén lam néng trudce
1 TPH va bd phan lam nc’)hg truée 2 PH, va sau d6 dwgc chuyén tai vao 10 quay 2 aé
nung oxi hoa. Quing vién da bi oxy hoa sau qua trinh nung oxy hoéa duoc chuyén dén

may lam mat tuan hoan 7 dé 1am mat.

2) Theo huéng dong khi nong, khi néng thai ra tir bd phén 1am mat tudn hoan
1 C1 dugc chuyén tai vao 10 quay 2 qua dudng bng tht sau L6, va sau d6 dugc chuyén
tai vao bd phan 1am ndng trude 2 PH qua dudng 6ng thir nhit L1. Khi néng thai ra tir
bo phan 1am mét tuan hoan 2 C2 dugc chuyén tai vao bo phan 1am néng truge 1 TPH

qua dudong dng thit bay L7.

3) Vi trf nim ngang cta thiét bi ngan ludng khong khi 3 dugc bb tri gitta bd
phan lam néng trude 1 TPH va b phén lam néng trude 2 PH dugc didu chinh dé ap
suét trong bd phan 1am néng truée 1 TPH 16n hon hodc béng 4p sudt trong bd phan lam

néng trude 2 PH.

4) Khong khi nong trong bd phén lam néng trude 1 TPH cubi ciing dugc thai
ra qua dudng dng th chin L9. Khong khi néng trong bd phan lam néng trudce 2 PH

cudi ciing duoc thai ra qua dudng dng tht tu L4.
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T6t hon 13, trong phuong phap ndy, trong budc 3), viée diéu chinh vi tri ndm
ngang cla thiét bi ngan ludng khong khi 3 dugc bb trf gitta bd phan lam néng trude 1

TPH va bd phan lam néng truée 2 PH bao gbm cac budc sau:

din dong bé chuyén dong 302 dé di chuyén trén con lan 303 qua dong co
chuyén dong 30203; su chuyén dong cia bé chuyén dong 302 din dong dé ¢b dinh
30201 va cot thing dimg 30202 d& chuyén dong, tir d6 tiép tuc dan dong t4m cén bang

lwu lwong khi 301 dé di chuyén trong ghi 10 1; va

diéu khién tAm bén trong 30102 ctia tdm can bang luu lugng khi 301 dé chuyén
dong theo hudng doc ctia khoang bén trong cua t4m bén ngoai 30101 cla t4m can bang

luu luwong khi 301 qua mo-to nang 30103.

T6t hon 13, phwong phéap ndy con bao gbém: may do ap sudt thir nhat P1 duge
bd tri trong bo phan 1am noéng truée 1 TPH d& do ap sudt khi p1 (theo Pa) trong bo phén
1am néng trude 1 TPH theo thoi gian thuc. My do nhiét do tha nhét T1 con duge bd
tri dé do nhiét do khi c1 (theo K) trong bd phén 1am nong truéc 1 TPH theo thoi gian

thuec.

Tét hon 13, méy do ap sut thi hai P2 duge bd tri trong bd phan 1am néng trude
2 PH dé do 4p suét khi p2 (theo Pa) trong bo phan 1am néng trude 2 PH theo thoi gian
thue. Méy do nhiét do thir hai T2 con duge bd tri dé do nhiét do khi ¢2 (theo K) trong

bd phén lam nong trudce 2 PH theo thoi gian thuec.

Tt hon 13, dudong éng thir bay L7 con duge b tri méay do luu lugng thi nhit
Q1 dé do luu luong khi khi q1 (theo Nm?/gi) dugc chuyén tai vao bd phan 1am néng
trude 1 TPH theo thoi gian thuc. May do luu lugng thtr hai Q2 dugc b tﬁ trén duong
6ng thtr nhat L1 ¢ do luu lugng khi q2 (theo Nm®/gio) dugc chuyén tai vao bd phan

lam néng trudce 2 PH theo thoi gian thuec. Khdi lwong khi duge chuyén tai vao bd phan
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lam néng trude 1 TPH la ml, theo g:
M1=p*ql*t (Cong thirc I)
Khéi lugng khi dugce chuyén tai vao bd phan lam néng trudc 2 TPH 1a m2,
theo g:
m2=p*q2*t (Cong thirc II)
Trong cong thire I va cong thuc I1, p 12 ty trong trung binh cua khi, theo g/m?3;
va t 12 thoi gian chuyén tai khi, theo gio.
Theo phuong trinh trang thai khi Iy twéng, thu dugc nhu sau:
pl*vi=p*ql*t*R*c1/M (Cong thirc IIT)
P2#v2=p*q2*t*R*c2/M (Cong thirc IV)
Trong cdng thirc III va cong thic IV, vl 1a thé tich ctia bd phan lam néng trude

1 TPH, theo m?; v2 1 th8 tich ciia bd phan 1am néng truée 2 PH, theo m*; R 12 hang sb

khi, theo J/(mol-K); va M 1a khbi lwgng mol trung binh ctia khi, theo g/mol.

Tét hon 13, bd phan 1am néng truée 1 TPH dugc thiét 1ap dé c6 chidu dai al,
chiéu rong b1, va chidu cao hl, tit ca theo don vi 1a m. B phén 1am néng trude 2 PH
duogc thiét 1ap dé ¢6 chidu dai a2, chiéu rong b2, va chidu cao h2, tit ca theo don vi 13
m. Sau do:

vl=kl*al*bl*hl (Cong thic V)
V2=k2*a2*b2*h2 (Cong thirc VI)

Trong cong thirc V va cdng thirc VI, k1 1a ty 1¢ hig¢u chinh thé tich ctia bd phan

lam néng trude 1 TPH; va k2 la ty 1¢ hiéu chinh thé tich ctia bd phan 1am néng trudce 2

PH.

26



48914 27144

Thé cong thirc V vao cong thie 11 dé thu dugc:
pl=p*ql*t*R*cl/(M*k1*al*b1*h1) (Cong thirc VII)
Thé cong thirc VI vao cong thire IV dé thu dugc:
P2=p*q2*t*R*c2/(M*k2*a2*b2*h2) (Cong thirc VII)
Luong chuyén dong theo phuong ngang clia tAm can bang luu luong khi 301
theo hudng ctia bd phén 1am nong trude 1 TPH duge thiét 1ap 1a Aa, theo m. Sau d6:
Z=pl/p2=[ql*c1*k2*(a2-Aa)*b2*h2]/[q2*c2*k1*(al+Aa)*b1*h1] (Cong thirc
VIII)
Khi Z=1, luong chuyén dong t6i thidu gia dinh Aamin cua tdm can bang luu
luvong khi 301 la:

B alxq2#*c2*kl*bl*hl—a2*ql*cl*k2*b2*h2

Aa.. =
e q2*c2*kl*bl*hl+ql*cl*k2*b2*h2

(Cong thuce IX)

Bing cach didu chinh lugng chuyén dong theo phuong ngang Aa clia tAm cén
bang Ivu lwong khi 301 16n hon hodc bing gi4 tri tinh toan dugc Aamin (theo m) clia
cong thtre IX, khi d6 Z>1, d6 1a, p1>p2.

Tét hon 1, khi luong dich chuyén theo phuong ngang Aa cua tdm can bang
luru luong khi 301 dwoce didu chihh, viéc diéu chinh ting budc dugc thuc hién, va sb
14n diéu chinh dugc dit 1a N, sau do:

N=(p2-p1)/(0,05*p1) (Cong thirc X)

Khi lugng dich chuyén ngang mong mudn ctia tAm cén bang lwu lugng khi 301

1a Aa, sb 14n tAm cén bang luu luong khi 301 duoc di chuyén la gié tri tinh todn dugc

N cta cong thire X.

Tét hon 13, may phan tich khi thai Y con duoc b tri trong bd phan 1am néng
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truée 1 TPH dé do ham lwong NOx trong by phén 1am néng truée 1 TPH theo thoi gian

thyc dé nho hon hoic bang 40mg/m?.
Phuong 4n 1

Nhu trinh bay trong Fig. 1, hé théng ngzn ludng khong khi cho bd phan lam
nong trude cla ghi 1o dugc dé xuét, hé thdng nay bao gbm ghi 16 1 va 10 quay 2. Theo
huéng chay cta vat ligu, ghi 10 1 14n luot dugc bd tri bd phan 1am kho thdi khi UDD,
bd phan lam kho hat khi DDD, b0 phan lam noéng trude 1 TPH va bd phén lam néng
truge 2 PH. Bo phan [am néng trude 2 PH thong voi d4u ra khi thai cta 10 quay 2 qua
dudng éng thir nhat L1. Thiét bi ngin ludng khong khi 3 dugc b tri giira bd phan lam

nong truée 1 TPH va b phén lam néng trude 2 PH.
Phuong an 2

Phuong 4n 1 duoc ldp lai. Trén co s& phuong an 1, thiét bi ngin ludng khong
khi 3 bao gdm tAm can bang luu luong khi 301, bé chuyén dong 302, con lan 303, va
khe 304. TAm can bang luu lugng khi 301 duge b tri bén trong ghi 10 d6t 1. Bé chuyén
dong 302 dugce b tri trén ca hai mit cta dau phia dudi bén ngoai cia bd phan lam néng
truge 1 TPH va bd phan 1am néng trude 2 PH. Con ldn 303 duge bd tri & day ctia bé
chuyén dong 302. Khe 304 duoc tao thanh & hai mat cua dau trén bén ngoai cla bod
phén lam noéng truée 1 TPH va bd phin 1am néng trudc 2 PH. Pé cb dinh 30201 con
dugc bd tri bé chuyén dong 302. Pé cb dinh 30201 duogc lip cot thang ding 30202.
DAu trén cing ca cot thing dimg 30202 thong véi dAu trén cung ctia tm cin bang luu
luong khi 301 sau khi di qua khe 304. Mo-to chuyén dong 30203 con dugc b tri bén
ngoai bé chuyén dong 302. Mo-to chuyén dong 30203 dan dong bé chuyén dong 302
dé chuyén dong 1én con lin 303. Sy chuyén dong ciia bé chuyén dong 302 din dong aé

¢6 dinh 30201 va c6t thing ding 30202 dé chuyén dong, tir d6 tiép tuc din dong su
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chuyén dong cta tAm can bang luu lugng khi 301 trong ghi 10 1.
Phuong én 3

Phuong 4n 2 dugc lap lai. Trén co s& phuong an 2, tAm cén bang luu lugng khi
301 gdm co6 tm bén ngoai 30101 va thm bén trong 30102. TAm bén ngoai 30101 1a
than ctia tAm c6 phén bén trong rong. TAm bén trong 30102 dugc 16ng vao bén trong
khoang bén trong cua t4m bén ngoai 30101. TAm bén trong 30102 cling dugc nbi véi
mo-to nang 30103. Mo-to nang 30103 kiém sodt tAm bén trong 30102 dé chuyén dong

theo hudng doc cua khoang bén trong cua tAm bén ngoai 30101.
Phuong 4n 4

Phuong 4n 3 dugc lap lai. Trén co s¢ phuong 4n 3, hé théng con bao gdbm thiét
bi khir nito bing tc nhan amoniac 4. Thiét bi khtt nito bing tic nhan amoniac 4 dugc

b trf trong bd phéan lam néng trude 2 PH va/hodc duong bng thir nhat L1.
Phuong &n 5

Phuong 4n 4 dugc 14p lai. Trén co s& phuong éan 4, thiét bi khir nito bing tac
nhan amoniac 4 bao gém vdi phun 401, voi phun thtr hai 402, va thung chira tac nhén
amoniac 403. Voi phun tht nhét 401 dugc b tri trong bo phan 1am néng trude 2 PH.
Voi phun tht hai' 402 dugc bb tri trong duong 6ng th& nhit L1. Thing chira tic nhan
amoniac 403 thdng v6i voi phun thi nhit 401 qua duong dng thtt hai L2. Pudng éng

thtr ba L3 dugc phan nhanh tir duong 6ng tht hai L2 thong v6i voi phun th hai 402.
Phuong 4n 6

Phuong 4n 5 dugc 13p lai. Trén co s6 phuong én 5, hé théng con bao gdbm thiét
bi khir nito SCR 5 va thiét bi loai bo bui 6. PAu ra khi ctia bd phan lam néng trude 2

PH thong v6i dau vao khi cia by phan lam kho hut khi DDD qua dudng 6ng thir tw L4,
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Diu ra khi ciia bo phan 1am kho htt khi DDD théng v6i éng khéi thong qua dudng ng
thir nam L5. Thiét bi khit nito SCR 5 duge b tri trén dudng dng thir tw L4. Thiét bi

loai bd bui 6 dugc bb tri trén dudng 6ng th nim LS.
Phuong an 7

Phuong an 6 dugc ldp lai. Trén co s¢ phuong én 6, hé thng con bao gdm may
]am mét tudn hoan 7. Mdy lam mat tudn hoan 7 14n luot duoc bd tri b phan lam mat
tudn hoan 1 C1, bd phan 1am mat tudn hoan 2 C2, va bd phan lam mat tudn hoan 3 C3.
Piu ra khi cia bd phan 1am mat tudn hoan 1 C1 thong véi dau vao khi cua 10 quay 2
qua dudng bng thir sau L6. Pau ra khi ctia bo phan 1am mat tudn hoan 2 C2 thong véi
dau vao khi ctia bd phan 1am noéng trude 1 TPH qua duong bng thi bay L7. Pau ra khi
ctia bd phan lam mat tudn hoan 3 C3 thong véi dau vao khi ctia bd phan lam khd thoi
khi UDD qua duong 6ng thir tdm L8. DAu ra khi ciia bd phan lam néng truée 1 TPH
th6ng v6i duong dng tht ndm L5 qua dudng 6ng tht chin L.9. DAu ra khi ctia b phan
1am kho thoi khi UDD thong véi 6ng khoi qua duong dng thtr muoi L10.

Phuong én 8

Phuong 4n 7 dugce 13p lai. Trén co s& phuong an 7, hé théng ne‘ly con bao gdm
méy do ap suit thir nhét P1, may do 4p sudt thi hai P2, may do nhiét d§ thir nhét T1,
méy do nhiét d tha hai T2, may do luu lugng thir nhit Q1, may do luu lugng thtt hai
Q2, va mdy phan tich khi thai Y. Mdy do 4p suét thit nhat P1, may do nhiét do thir nhit
T1 va may phén tich khi thai Y dugc bd tri trong bo phan 1am néng trude 1 TPH. May
do ap sudt thir hai P2 va may do nhiét do thi hai T2 duoc bb tri trong bd phan 1am néng
trude 2 PH. May do luu lugng thir nhit Q1 duoc bd tri trén duong 6ng thir bay L7. May

do lwu luong thi hai Q2 duge b6 tri trén dudng 6ng thir nhat L1.

Phuong an phuong phép
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Bo phan 1am néng truée 1 TPH ctia 10 duoc thiét 1ap dé c6 chiéu dai al 14 12m,
chiéu réng b1 13 4,5m, va chiu cao h1 12 3m. Bo phan 1am néng trude 2 PH dugc thiét
1p dé c6 chidu dai a2 13 15m, chidu rong b2 1a 4,5m, va chiéu cao h2 1a 3m. Ty I¢ hiéu
chinh thé tich k1 cta bd phan lam néng trude 1 TPH 13 1. Ty 1€ hi€u chinh thé tich k2
ctia bd phén 1am néng truée 2 PH 1a 1 (c6 nghia 1a bd phén 1am néng trude 1 TPH va
bd phan lam néng trudc 2 PH cla ghi 10 dbt 12 hinh chit nhat). Khi tdm can bang luu
lugng khi 301 & vi trf ban diu (c6 nghia 13, & phan ndi ciia bd phan 1am néng trude 1

TPH va bd phén l1am néng trude 2 PH):
thé tich cta bo phan 1am néng trude 1 TPH 1a: vI=1x 12x4,5%3=162m>.
thé tich cta bo phan lam nong trude 2 PH 1a: v2=1x15%4,5 x3=202,5m>.

Luu lugng khi q1 duoc chuyén tai vao bd phan lam néng trude 1 TPH do duoc
1a 100Nm?/gio. Luu lugng khi q2 duge chuyén tai vao bd phan lam néng trude 2 PH
dd duoc 1a 150Nm?/git. Nhiét do khi cl trong bd phan lam nong trude 1 TPH do duoc

1a 858,15K. Nhiét d6 khi c2 trong bd phan lam néng truée 2 PH do dugce la 1250,15K.

Quy trinh van hanh cia hé théng, néu ap suit khi p1 trong bo phan lam néng
trude 1 TPH do dugc 13 -900 Pa; va ap suét khi P2 trong bd phan 1am néng trude 2 PH
do duoc 1a -400 Pa, sau d6 cac phép tinh sau dugc thyc hién theo cong thirc VIII va

cong thirc IX:

Z=pl/p2=[ql*¥c1*k2*(a2-Aa)*b2*h2]/[q2*c2*k1*(al+Aa)*b1*h1] (Cong thirc

VIII)

Khi Z=1, luong chuyén dong ti thiéu gia dinh Aamin cla tdm cén bang luu
luong khi 301 la:

_alxq2#c2*kl*blxhl-a2*ql*cl¥k2*b2*h2

Aa_,
e q2*c2*kl*blxhl+ql*cl*k2*b2*h2

(Cong thuc IX)

31



48914 32/44

Khi dé:
Aamin= (12x4,5%x3%1250,15%150-15x4,5x3x858,15%100) /

(150%1250,15%4,5%3+100x858,15%4,5%3=9,47

S6 1an didu chinh cin thiét duogc thiét 1ap 1a N khi lugng dich chuyén theo
phuong ngang cua tAm cén bing luu lwong khi 301 12 Aa=Aamin dugc tinh theo cong

thire X:
N=(p2-p1)/(0,05*p1) (Cong thirc X)
Khi do:
N= (-400+900) / €0,05x-900) =11,11

Khi tAm can bing luu lrong khi 301 dugc diéu chinh tirmg budc, tmg budc
didu chinh 12 STEP: STEP=Aamin’N=9,47/11,11=0,85. TAm c4n bang luu lugng khi 301
dwoc didu chinh (tir bd phan PH dén dau TPH) theo gid tri tinh toan dugc 1a STEP, va
tirng budc diéu chinh 12 0,85m. pl va p2 dugc do sau khi hoan thanh di éu chinh. Néu
pl>p2, viéc didu chinh tdm can bing luu lwrong khi 301 hoan thanh. Néu pl1<p2, viée
diéu chinh tAm cén bing lru lwong khi 301 tiép tuc v6i bude STEP 1a 0,85m cho dén

khi p1>p2.
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YEU CAU BAO HO
1. Hé théng ngan ludng khong khi cho bd phan lam néng trude cla ghi 10, dic trung &
chd: hé théng nay bao gdm ghi 16 (1) va 10 quay (2); ghi 10 (1) 14n lugt duge bd tri bo
phéan lam khd thdi khi (UDD), bd phan lam kho hut khi (DDD), bd phan lam néng trudc
1 (TPH) va bd phén lam néng trude 2 (PH) theo huéng nguyén liéu; bd phan lam nong
truée 2 (PH) théng v6i dau ra khi thai ctia 10 quay (2) qua dudng dng thi nhat (L 1); thiét
bi ngan ludng khong khi (3) duge bd tri & giita bd phan lam nong trude 1 (TPH) va bd

phén lam néng trudce 2 (PH);

trong do, thiét bi ngan ludng khong khi (3) bao gdm tAm cén bang luu lugng khi
(301), bé chuyén dong (302), con lan (303) va khe (304); tAm can biang luu lugng khi
(301) duoc bb tri bén trong ghi 16 (1); bé chuyén dong (302) duoc b tri trén hai mit cta
dAu phia dudi bén ngoai ctia bd phan 1am néng trude 1 (TPH) va b phén lam nong trude
2 (PH); con lan (303) duoc b tri & day ctia bé chuyén dong (302); khe (304) dugc tao
thanh trén hai mit cia dau trén bén ngoai clia bd phan lam néng trude 1 (TPH) va bo
phén lam noéng trude 2 (PH); bé chuyén dong (302) con duoc bd tri d ¢b dinh (30201);
cot thang ding (30202) dugc b6 tri trén dé ¢b dinh (30201); d4u trén cling clia cot thing
ding (30202) di qua khe (304) va dugc néi v6i dAu trén cing cla tdm can bang luu
lwong khi (301); mé-to chuyén dong (30203) con dugce b tri bén ngoai bé chuyén dong
(302); mo-to chuyén dong (30203) din dong bé chuyén dong (302) dé chuyén dong trén
con lan (303); su chuyén dong cia bé chuyén dong (302) din dong dé ¢6 dinh (30201)
va cot thing dimg (30202) chuyén dong, tir d6 tiép tuc din dong tdm can bang luu lugng

khi (301) dé chuyén dong trong ghi 10 (1).

2. Heé théng theo diém 1, dic trung & chd: tAm can bang luu lugng khi (301) gdm c6 tim

bén ngoai (30101) va tAm bén trong (30102); tAm bén ngoai (30101) 1a than cla tAm c6
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phin bén trong rong; tAm bén trong (30102) dugc 16ng trong khoang bén trong cia tAm
bén ngoai (30101); tAm bén trong (30102) duogc tiép tyc ndi v6i mo-to néng (30103);
mb-to nang (30103) didu khidn tAm bén trong (30102) dé di chuyén theo huéng thing

dimg ctia khoang bén trong cta tAm bén ngoai (30101).

3. Hé thdng theo diém 2, dic trung & chd: hé théng nay con bao gdm thiét bi khir nito
bang tac nhan amoniac (4); thiét bi khi nito bing tac nhan amoniac (4) dugc b tri trong

bd phéan lam ﬁéng trude 2 (PH) va/hoac dudng ng thtr nhat (L1).

4. Hé théng theo diém 3, dic trung & chd: thiét bi khi nito béng téc nhén amoniac (4)
bao gdm voi phun tht nhét (401), vdi phun thir hai (402), va thung chta téc nhén
amoniac (403); voi phun thit nhit (401) duoc b tri trong bd phan 1am néng trudce 2 (PH);
voi phun tht hai (402) dugc bé trf trong dudong dng thir nhét (L1); thing chira tdc nhan
amoniac (403) théng v6i voi phun thir nhét (401) qua dudng 6ng thr hai (L2); dudng
éng thit ba (L3) dugc phan nhanh tir dudng éng thir hai (L2) thong v6i voi phun thi hai

(402).

5. Hé thdng theo diém bt ky trong sb cac diém tir 1 dén 3, dic trung & chd: hé théng
ndy con bao gdm thiét bi khit nito SCR (5) va thiét bi loai bo bui (6); dau ra khi ciia bd
phan 1am nong trudce 2 (PH) thong véi d4u vao khi ctia b phan 1am kho hut khi (DDD)
qua duong bng thir tw (L4); dau ra khi cta b phan 1am khd hat khi (DDD) thong véi
6ng khoi qua dudng bng tht nim (LS); thiét bi khit nito SCR (5) duge bb tri trén duong
Sng thr tu (L4); thiét bi loai b6 bui (6) dugc bb tri trén dudng éng thir nam (L5).

6. Hé thdng theo diém 4, dic trung & chd: hé théng nay con bao gém thiét bi kht nito
sCR (5) va thibt bi loai b bui (6); dAu ra khi ciia bd phan lam néng trude 2 (PH) thong
véi aém vao khi ctia bd phan 1am Kho hit khi (DDD) qua dudng 6hg thir tu (L4); ddu ra

khi ctia bo phan lam kh6 hit khi (DDD) thong véi éng khoéi qua duong 6ng thir nim

34



48914 35/44

(L5); thiét bi khi nito SCR (5) dugc b tri trén dudng ng thir tw (L4); thiét bi loai bo

bui (6) dugc b tri trén duong dng thit nim (L5).

7. Hé théng theo diém bét ky trong sb cac diém tir 1 dén 4, dic trung & chd: hé thong
nay con bao gdm mAay 1am mét tudn hoan (7); mdy 1am mat tudn hoan (7) 1in lugt dugc
b tri bo phan 1am mat tudn hoan 1 (C1), bd phan 1dm mat tudn hoan 2 (C2), va b phén
]am mat tudn hoan 3 (C3); d4u ra khi ctia bo phan lam mat tudn hoan 1 (C1) thong v&i
d4u vao khi ctia 10 quay (2) qua duong dng thtr sau (L6); déu ra khi ctia bo phan 1am mat
tudn hoan 2 (C2) thong voi dau vao khi ctia bd phan 1am néng trude 1 (TPH) qua dudng
éng thr bay (L7); dAu ra khi ctia by phan lam mét tudn hoan 3 (C3) thong véi dau vao
khi ctia bd phan 1am kho thdi khi (UDD) qua dudng bng tha tam (L8); d4u ra khi ctia bo
phan 1am noéng trude 1 (TPH) thong véi dudng 6ng tht nim (L5) qua dudng éng thir
chin (1.9); dAu ra khi ctia bo phan 1am kho thdi khi (UDD) thong v6i ong khoi qua dudng

6ng thir mudi (L10).

8. Hé théng theo diém 5, dic trung & chd: hé théng nay con bao gdm may 1am mét tudn
hoan (7); may lam mét tudn hoan (7) 14n lugt duge b trf bd phan lam mat tudn hoan 1
(C1), ‘bé phan lim mét tudn hoan 2 (C2), va b phan lim mat tudn hoan 3 (C3); d4u ra
khi ctia bd phan 1am mét tuan hoan 1 (C1) thong v6i dau vao khi ctia 10 quay (2) qua
duong bng tha sau (L6); dau ra khi ctia bo phan 1am mat tuln hoan 2 (C2) thong vé6i dau
vao khi cta b phan lam néng trude 1 (TPH) qua dudng 6ng thir bay (L7); dau ra khi
ctia bd phén 1am mat tudn hoan 3 (C3) thong véi d4u vao khi ctia bd phan lam kho thdi
khi (UDD) qua duong 6ng th tam (L8); du ra khi ctia bd phan 1am néng trude 1 (TPH)
thong v6i dudng 6ng thir nam (L5) qua duong 6ng thir chin (L9); d4u ra khi ctia bd phan

Jam khd thdi khi (UDD) thong v6i dng khéi qua dudng éng tht mudi (L10).

9. Hé thdng theo diém 6, dic trung & chd: hé théng nay con bao gbdm may lam mét tuln
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hoan (7); may lam mat tudn hoan (7) 14n luot duoc bd tri bd phéan lam mat tudn hoan 1
(C1), bd phan lam mat tudn hoan 2 (C2), va bd phan lam mat tudn hoan 3 (C3); diu ra
khi cia bd phan lam mat tudn hoan 1 (C1) thong véi ddu vao khi cta 1o quay (2) qua
duong dng thir sau (L6); d4u ra khi ctia bd phan 1am mat tudn hoan 2 (C2) thong véi dau
vao khi ctia bd phan lam néng trude 1 (TPH) qua duong 6ng tha bay (L7); dau ra khi
ciia bo phan lim mét tudn hoan 3 (C3) thong v6i dau vao khi ctia bd phan lam khé thoi
khi (UDD) qua dudng dng tht tam (L8); dau ra khi ctia b phan 1am néng trude 1 (TPH)
thong voi dudng éng thi nam (L5) qua dudng dng thit chin (L9); dau ra khi ctia bd phan

Jam khé thdi khi (UDD) thong v6i dng khéi qua dudng dng tht muoi (L10).

10. Hé théng theo diém 7, dic trung & chd: hé thng nay con bao gbm may do &p suit
thi nhét (P1), may do &p suét thi hai (P2), may do nhiét do thir nhat (T1), m4y do nhigt
dd thtr hai (T2), may do luu lugng thir nhét (Q1), may do luu lugng thtr hai (Q2) va may
phan tich khi thai (Y); may do ap suAt thtr nhét (P1), may do nhi¢t do tht nhat (T1) va
may phén tich khi thai (Y) duoc b tri trong bo phan lam néng trude 1 (TPH); méay do
ap suét thir hai (P2) va méy do nhiét do thi hai (T2) dugc bd tri trong bd phan 1am néng
trude 2 (PH); may do luu luong thir nhét (Q1) duoc bd tri trén duong bng tha bay (L7);

may do lwu luong thir hai (Q2) duoc bé tri trén dudng 6ng thir nhét (L1).

11. He¢ théng theo diém 8, dic trung & chd: hé thdng nay con bao gdbm mdy do &p suét
thir nhét (P1), may do &p suét tht hai (P2), may do nhiét do tht nhat (T1), my do nhiét
do thir hai (T2), may do luu lugng thir nhét (Q1), may do luu lugng thit hai (Q2) va may
phan tich khi théi (Y); mdy do ap suét thir nhdt (P1), may do nhiét d¢ thi nhét (T1) va
may phan tich khi thai (Y) duoc bb tri trong bo phan lam néng truée 1 (TPH); may do
ap sut thir hai (P2) va mdy do nhiét d¢ tht hai (TZ) dugc b tri trong bd phan 1am néng

trude 2 (PH); may do luu lugng thi nhit (Q1) dugc bd tri trén dudng bng tha bay (LL7);
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méy do luwu luong thit hai (Q2) duge b tri trén dudng ng thtr nhat (L1).

12. Hé théng theo diém 9, dic trung & chd: hé théng nay con bao gdm may do 4p sut
thr nhat (P1), may do &p sudt thi hai (P2), may do nhiét do thir nhét (T1), may do nhiét
dd th hai (T2), may do luu lugng thir nhét (Q1), may do luu lugng thir hai (Q2) va may
phén tich khi thai (Y); méay do ap suét thir nhat (P1), may do nhiét do thir nhét (T1) va
mdy phén tich khi thai (Y) duoc bd tri trong bd phan lam nong trude 1 (TPH); may do
4p suét thtt hai (P2) va m4y do nhiét do thtt hai (T2) dugc bd tri trong bd phan lam néng
trude 2 (PH); may do luu lugng tha nhét (Q1) duoc b tri trén dudng 6ng thir bay (L7);

maéy do luu luong thr hai (Q2) duge b tri trén dudng dng thir nhét (L1).

13. Phuong phap diéu khién luu luong khong khi bang céach st duyng hé théng ngin
ludng khong khi cho bd phan lam nong trude cia ghi 16 theo diém 12, dic trung & chd:

phuong phap nay bao gbm cic bude sau:

1) theo huéng chay cta nguyén liéu, vién nén tho di VAo ghi 16 (1), 14n luot di qua
b6 phan lam kho thdi khi (UDD), bo phan lam kho hat khi (DDD), bd phén lam nong
trude 1 (TPH), va bd phan 1am nong trude 2 (PH), va sau d6 dugce chuyén tai vao 10
quay (2) dé nung oxi hoa; quing vién oxi héa sau khi nung oxi héa dugc chuyén tai vao

may lam mat tudn hoan (7) dé lam mat;

2) theo huéng dong khi nong, khi néng thai ra tir b phén lam mat tudn hoan 1 (C1)
duoc chuyén ta1 vao 10 quay (2) qua dudng bng thtr sau (L6), va sau d6 duge chuyén tai
- vao bo phan 1am ndng trude 2 (PH) qua dudng 6ng thtr nhat (L1); khi nong thai ‘ra tr bd
ph?m lam mét tuan hoan 2> (C2) duge chuyén tai vao bd phan lam néng trudc thir nhét 1
(TPH) qua dudng 6ng thir Béy L7 |

3) diéu chinh vi tri nim ngang ctia thiét bi ngan ludng khong khi (3) dugce bd tri gitra

bd phén l1am néng trude 1 (TPH) va bd phén lam néng trude 2 (PH) 8 ap suét trong bd
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phan 1am néng trude 1 (TPH) 16n hon hodc bing 4p suét trong bd phan 1am néng trudce

2 (PH); va

4) khong khi néng trong bd phan 1am néng truée 1 (TPH) duoc thai ra cubi cing
qua dudng bng tht chin (L9); khong khi nong trong bd phén lam néng trude 2 (PH)

duoc thai ra cudi cing qua dudng bng tha tu (L4).

14. Phuong phép theo diém 13, dic trung & chd phuong phép nay con bao gbm: may do
ap suét thi nhét (P1) dugc b tri trong bo phan 1am noéng truée 1 (TPH) dé do ap suét
khi p1 (theo Pa) trong bd phan lam néng truéc 1 (TPH) theo thoi gian thuc; va may do
nhiét do thtt nhat (T1) con duge bd tri dé do nhiét do khi ¢l (theo K) trong bd phén lam

noéng trude 1 (TPH) theo thoi gian thuc;

may do &p sudt thi hai (P2) dugc b trf trong bd phan lam néng trude 2 (PH) dé do
ap suét khi p2 (theo Pa) trong bd phan 1am noéng truée 2 (PH) theo thoi gian thuc; va
may do nhiét do tha hai (T2) con dugc bé tri dé do nhiét do khi c2 (theo K) trong bd

phan 1am néng trude 2 (PH) theo thoi gian thyec;

trong d6 dudng éng thir bay (L7) con duge bd tri may do luu lugng tha nhat (Q1)
dé do luu luong khi q1 (theo Nm¥/gi®) duoc chuyén tai vao by phan lam néng trude 1
(TPH) theo thoi gian thyc; may do luu luong thir hai (Q2) duge bd tri trén duong dng
tha nhét (L1) dé do luu lugng khi g2 (theo Nm?/gio) duge chuyén tai vao bd phan lam
noéng trude 2 (PH) theo thoi gian thuc; sau do, khéi lrong khong khi duge chuyén tai

vao bd phin lam nong trude 1 (TPH) 1a m1, theo g:
ml=p*ql*t (Codng thirc I);

khdi lwong khong khi duge chuyén tai vao bo phan lam néng trude 2 (PH) 1a m2,

theo g:
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m2=p*q2*t  (Cong thirc II);

trong cong thirc I va cong thire 11, p 1a ty trong trung binh cta khi, theo g/m3; t la
thoi gian chuyén tai khi, theo gio;

theo mot phuong trinh trang théi khi 1y twéng, thu dugc két qua sau:

pl*vl=p*ql*t*R*c1/M (cong thirc III);

p2*v2=p*q2*t*R*c2/M (cdng thirc IV);

trong do6 trong cong thirc I1I va cong thuc IV, v1 1a thé tich bo phan 1am néng trudce
1 (TPH), theo m3; v2 1a thé tich ctia bd phan lam néng truge 2 (PH), theo m?; R 14 hing

36 khi, theo J/(mol-K); va M 1a khdi lwong mol trung binh cua khi, theo g/mol.

15. Phwong phép theo diém 14, ddc trung & chd: bd phan 1am nong trude 1 (TPH) duge
thiét 1ap @8 ¢6 chilu dai al, chiu rong b1, va chidu cao h1, tit ca theo don vi 1 m; bd
phéan lam néng trude 2 (PH) duoc thiét 1ap dé c6 chidu dai a2, chidu rong b2, va chidu

cao h2, tht ca theo don vi 1a m; sau do:

Vlﬂ(l*&l*bl*hl (céng thirc V);

v2=k2*a2*b2*h2 (cdng thic VI);

trong do trong cong thirc V va cdng thirc VI, k1 ty 1€ hi€u chinh thé tich 12 b phén
lam néng trude 1 (TPH); k2 1a ty 1€ hiéu chinh thé tich ctia bd phan lam néng trude 2
(PH);

thé cong thirc V vio cong thire I1I dé thu duoc:

pl=p*ql*t*R*c1/(M*kl*al*bl1*hl) (cong thic VII);

thé cong thire VI vao cdng thirc IV dé thu duoc:

p2=p*q2*t*R*c2/(M*k2*a2*b2*h2) (cong thirc VII);
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lugng chuyén déng theo phuong ngang cia tAm cén bang luu lugng khi (301) theo

huéng ctia bd phin lam noéng trude 1 (TPH) duge thiét 1ap 1a Aa, theo m; sau do:
Z=pl/p2=[ql*cl1*k2*(a2-Aa)*b2*h2]/[q2*c2*k] *(al+Aa)*b1*h1] (cong thirc VIII);

khi Z=1, luong chuyén dong t6i thiéu gia dinh Aamin clia tAm can bang luu lugng
khi (301) la:

3 al*q2#*c2*kl*blxhl—-a2*ql*cl*k2*b2*h2

Aa_. =
e q2*c2*kl*bl*hl+ql*cl*k2*b2*h2 ’

bing cach diéu chinh lwong chuyén dong theo phuong ngang Aa clia tdm can bang
luu luong khi (301) 16n hon hodc bang gié tri tinh toan dugc cla lugng chuyén dong gia
dinh t61 thidu Aamin, theo m, khi d6 Z>1, tirc 1a p1>p2.
16. Phuong phép theo diém 15, déc trung & chd khi sy dich chuyén theo phuwong ngang
Aa cia tAm can bang luu lwong khi (301) duge didu chinh, viéc diéu chinh ting budc
duoc thuc hién, va s6 14n diéu chinh duoc thiét 1ap 1a N, sau do:

N= | (p2-p1)/(0,05*p1) | (cdng thuc X);

khi sy dich chuyén theo phuong ngang mong mudn cta tAm can bang luu luong khi
(301) 14 Aa, s6 lan tAm can bang luu lugng khi (301) chuyén dong 1a gia tri tinh toan
duoc ctia 6 1an diéu chinh N.
17. Phuong phap theo diém 16, dic trung & chd: médy phan tich khi thai (Y) con dugc
b tri trong bd phan lam néng trude 1 (TPH) d& do ham lugng NOx trong bd phén lam

nong trude 1 (TPH) theo thoi gian thuc d8 nho hon hoic bang 40mg/m>.

40



48914

401 402 403 J._—A

41/44

1/4

e \ «
X : =
1.2
’ Z \ 1. 3 L3 khéng khi
L10 Ny \ - _ géaét
DD DDD TPH Y PH| [
+ 5 khi & “LS
i /\ \ than L7
15 . L9 \
> v LI L6
> 14 i
y cl [} c3
&_*‘:*@— 5 7 1> ¥ l ¥ | ¥
6/ N Q%__ Z ) L3 3
Fig. 1
401 402 403 .
3
A khong khi
.10 3 1
L1 dé dét
ToD DOD
khi ) 2+
_ than L7 L8
L6
b 4
C1 c2 c3
fres ] [
) ¥ ¥ £




48914

304
/
TPH [ T — PH
00t~
o

30201

Fig. 3
30202 I
=] ]
L~
30101
30201
30203
303
30102
- L
Fig. 4

2/4

42/44



48914

Fig. 5

3/4

43/44



48914

Bét dau

I

Phat hién theo thoi gian thuc réng khi dwoc chuyén vao by phan

l1am néng trude 1 ¢6 luu lugng khi g1, ap sudt khi p1, va nhiét

dd khi 14 c1; va phét hién theo thoi gian thuc rﬁng khi duoc
chuyén vao by phan 1am néng trude 2 c6 luu lugng khi g2, ap

sudt khong khi p2, va nhiét do khi c2

Diéu chinh p1>p2?

v

Tinh toan khéi luong khi m1 duge chuyén vao bo phan 1am néng trudc 1
trong mot don vi thdi gian theo luu lwong khi ctia bo phén lam néng trudc 1;
va tinh toan khéi lugng khi m2 duge chuyén vao bo phan lam néng trudc

trong mot don vi thoi gian theo luu lwong khi ctia b phan 1am néng trude 2

v

Thiét 14p 14n lugt phuong trinh p1 va p2 theo

nguyén tic phuong trinh trang thai khi ly tudng

A

Thu luong chuyén dong tdi thiéu gia dinh Aami ciia tAm c4n bang luu luong

khong khi khi p1>p2 béng cach két hop cac phwong trinh pl va p2

A

DO s6 13n didu chinh N cta tim can bang luu lugng

khi theo gia tri chénh 1éch thu dugc cua pl va p2

l:

Thuc hién mot bude chuyén dong L=Aanin/N clia N

tdm can bang luu luong khong khi; va danh gia liéu

p1>p2 sau mét 1An diéu chinh theo thdi gian thuc

vy

Két thuc

Fig. 6
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