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Linh vuc ky thuat dwgc dé cap

Sang ché d& cap t6i thiét bi 1am sach khi bng 10 bang than hoat tinh va phuong
phap lam sach khi bng 10, va thiét bi 1am sach khi bng 10 bing than hoat tinh c6 thé
duoc st dung dé kiém soat 6 nhiém khéng khi lién quan téi linh vuc bdo vé moi
truong.

Tinh trang ky thuat ciia sang ché

Dbi voi khi bng 10 cong nghiép, dic biét 1a khi dng 10 may nung két trong
nganh cong nghiép san xuét st va thép, tuong d6i Iy tuong néu str dung thiét bi loai
luu huynh va loai nito va cdng nghé c6 thap hép phu than hoat tinh va thap giai hép.
Trong thiét bi loai luu huynh va loai nito c6 thap hép phu than hoat tinh va thép giai
hép (hoiic thép tai sinh), thap hép phu than hoat tinh dugc sir dung dé hép thu cac
chét gay 6 nhiém, ké ca luu huynh oxit, nito oxit va dioxin, tir khi 6ng 10 nung két
hodc khi xa (dac biét 1a khi éng 10 nung két ctia may nung két trong nganh cong
nghiép thép), va thap giai hdp dugc sir dung dé téi sinh than hoat tinh.

Than hoat tinh loai Iuu huynh c6 méc d6 loai luu huynh cao, va c6 thé thuc
hién loai nito, loai bo dioxin va loai bo bui ddng thoi ma khong tao ra nude thai va
cdn thai, vi thé 1a phuong phép lam sach khi ng 10 ¢ nhidu trién vong. Than hoat
tinh ¢6 thé duoc tai sinh & nhiét do cao, khi nhiét dd cao hon 350°C, cac chét gay 0
nhiém, chéng han luu huynh oxit, nito oxit, dioxin va chét tuong tu, da hép phu 1én
than hoat tinh s& duoc giai hép hodc dugc phan hily nhanh chong (luu huynh dioxit
duoc giai hap, va nito oxit va dioxin duge phén hiy). Va véi sy gia tdng nhiét do,
tdc do tai sinh than hoat tinh dugc ting tbc hon nira, vi thé thoi gian tai sinh dugc
rit ngén. THt hon 13, nhiét do tai sinh than hoat tinh trong thap gidi hép néi chung
duoc kiém soat xap xi bing 430°C, do do, nhiét d6 giai hap 1y tuéng (hodc nhiét do
tai sinh), vi du, ndm trong khoang tr 390°C t6i 450°C, va t6t hon nira 14 ndm trong
khoang tir 400°C td1 440°C.

Quy trinh loai luu huynh than hoat tinh thong thuong duoc thé hién trén Fig.1.
Khi éng 160 dugc dua vao thap hép phu nhd mot quat ting ap, hdn hop khi cia
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amoniac va khéng khi duge phun vao thép tir clra nap thap, dé cai thién hiéu qua loai
b6 NOy, va khi éng 16 d4 1am sach di vao b6ng khoi chinh nung két dé dugc xa. Than
hoat tinh dugc bd sung vao thap hép phu tir dinh thép va di chuyén xudng dudi nha
tac dong ctia ca trong luc 14n co cAu x4 & day thap. Than hoat tinh di tir thap giai hap
duoc van chuyén t6i thap hép phu nho bang tai van chuyén than hoat tinh s6 2, than
hoat tinh bdo hoa da hép phu céc chét gy 6 nhiém trong thép hép phu duge x4 tir
déy ctia thap, va than hoat tinh d& xa dugc van chuyén téi thap giai hAp nho bing tai
van chuyén than hoat tinh sb 2 @8 tai sinh than hoat tinh.

Chtrc ning cua thap giai hép 1a giai phéng SO, da hép phu boi than hoat tinh,
va & nhiét d6 400°C va véi thoi gian duy tri nhét dinh, hon 80% dioxin ¢ thé dugc
phan huy. Than hoat tinh c6 thé duoc tai sit dung sau khi dugc 1am mat va dugc
sang. SO, da giai phéng co thé duoc st dung dé tao ra axit sulfuric va chét tuong tu,
than hoat tinh d4 giai hép dugc phan phdi téi thap hép phu nho mét bang tai dé duoc
t4i sir dung nhim hap phu SO,, NO, va cht tuong tu.

NO, va amoniac thuc hién cdc phan tng SCR, SNCR va phan tng tuong ty
trong thap hip phu va thap giai hép, vi thé NO, dugc loai bd. Khi di qua thap hép
phu, bui duoc hép phu béi than hoat tinh, va dugc tach nho mot sang rung dong &
day cta thap giai hép, bot than hoat tinh thu dugc béang cach sang dugc dua tdi mot
thung chura tro, va tiép d6 co thé duoc van chuyén t6i mot 16 cao hodc mot may nung
két 1am nhién liéu.

Khi than hoat tinh duge sir dung d& lam sach khi éng 10, & cai thién higu qua
lam sach, khi dng 16 ¢6 thé dugc dan dé di qua céac 16p tang than hoat tinh nhiéu 16p.
Cach bb tri céc 16p thng than hoat tinh nhidu 16p chit yéu duge chia thanh két chu
thing dung va két cAu theo chiéu ngang nhu duoc thé hién trén Fig.2. Céc 16p tang
than hoat tinh néi chung nam trong thép, than hoat tinh di chuyén xubng duéi theo
c4ch ddng déu nhd trong lyc. Doc theo huéng dong khi 6ng 10, than hoat tinh tiép
xtc trude tién voi khi 6ng 10 s& hép phu nhiéu hon céc chét gdy 6 nhiém trong khi
dng 10 va dugc x& cung voi than hoat tinh & phan sau, vi thé than hoat tinh & phan
sau duoc xa tir thap ma khong bi bdo hoa bai trang thai hép phu, hodc than hoat tinh

& phan trudc van duy tri trong thép sau khi bi bao hoa boi trang thai hip phu va
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khong c6 hiéu qua lam sach khi bng 10.

Cong nghé thong thuong st dung thap hép phu c6 két chu néi tiép theo chidu
ngang nhu dugc thé hién trén Fig.3. Tuy nhién, mot cum thiét bi van chuyén than
hoat tinh cling dugc yéu cAu, didu nay khéng chi 1am tang cac chi phi du tu va van
hanh, ma con lam tang khéi lwgng céng tac bao dudng thiét bi bd sung.

Do d6, dé tiét kiém cac chi phi ddu tu va van hanh ciing nhu céi thién hiéu
qua lam sach, thiét bi 1am sach than hoat tinh hop 1y hon can phai dugc st dung.
Ban chit k§ thuit ctia sing ché

Muc dich ctia sang ché 1a d& xuAt thiét bi 1am sach khi 6ng 10 béng than hoat
tinh c6 thap hap phu than hoat tinh. Thép hép phu than hoat tinh nay c6 bd phan 16p
tAng than hoat tinh dudi & phan dudi, bd phan 16p tang than hoat tinh trén & phan
trén va vung chuyén tiép ndm gitta bd phan 16p tang than hoat tinh dudi va bd phan
16p tang than hoat tinh trén, va thap hép phu than hoat tinh con c6 phéu cp liéu nim
bén trén hodc & mat trén cia thap hép phuy, 16 nap khi 6ng 16 nim & phan duédi cua
thap hip phu va 16 xa khi 6ng 10 nim & phan trén cua thap hép phu, trong d6 dau
dong ra khi éng 16 ctia bd phan 16p tang than hoat tinh dudi & trang théi ndi thong
v6i dau dong vao khi 6ng 16 ctia bd phan 16p tang than hoat tinh trén qua kénh dan
khi éng 10, bd phan 16p tAng than hoat tinh dudi c6 tir 2 t6i 7 (tot hon la tir 3 t6i 5)
budng than hoat tinh dugc chia bdi vach ngin xdp, va bd phén 16p tang than hoat
tinh trén c6 tir 2 t&i 7 (t6t hon 13 tir 3 téi 5) budng than hoat tinh dugc chia bdi vach
ngan x6p.

Theo khia canh thtr nhét, sang ché d& xuit thiét bi lam sach khi éng 10 bang
than hoat tinh c6 thap hip phu than hoat tinh (nghfa 14, thiét bi loai luu huynh va loai
nito ¢6 thap hip phu than hoat tinh va thap giai hép hoic thiét bi 1am sach khi dng
16 bang than hoat tinh ¢6 thap hép phu than hoat tinh va thép giai hép). Thap hép phu
than hoat tinh c6 bd phan 16p ting than hoat tinh dudi & phan dudi, bo phéan 16p tang
than hoat tinh trén & phan trén va ving chuyén tiép (hodc duge goi la vung giita)
ndm gitta hai b phan nay. Thap hép phu than hoat tinh con c6 phéu cép liéu ndm
bén trén hodc & mit trén cia thap hép phu, 156 nap khi 6ng 16 ndm & phan duéi clia

thap hp phu va 16 x& khi bng 10 ndm & phan trén clia thap hép phu, trong d6 dau
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dong ra khi b6ng 10 ctia bo phén 16p ting than hoat tinh dudi & trang théi ndi thong
véi dAu dong vao khi éng 16 ctia bd phan 16p ting than hoat tinh trén qua kénh dan
khi éng 16. B phan 16p tAng than hoat tinh dudi ¢6 tir 2 t6i 7 (t0t hon 1a tir 3 t6i 5,
vidu 3, 4, 5, 6 hoac 7) budng than hoat tinh dugc chia boi (hodc dugce tao ra nho
dwoc chia boi) vach ngan x6p. Va doc theo huéng dong khi ong 16 (theo thir tw nay),
céc budng than hoat tinh nim & phan dudi c6 do day tang dan, hoic, doc theo hudng
dong khi ng 10, trong s6 hai budng than hoat tinh lidn k& bét ky & phan dudi phia
sau budng than hoat tinh tht nhit nim & phan dudi, budng sau trong sb hai budng
than hoat tinh lién k& c6 d6 day 16n hon hojic bing do day ctia budng trudc trong sb
hai budng than hoat tinh lién k& B¢ phan 16p tang than hoat tinh trén c6 tir 2 t6i 7
(tét honlatir3tdi 5, vidu3,4,5,6hodc7) buéng than hoat tinh dugc chia boi (hodc
dugc tao ra nho dugce chia béi) vach ngan xbp. V4 doc theo hudng dong khi éng 10
(theo thtr tu nay), cac bubng than hoat tinh nim & phén trén c6 do day tang dan,
hoic, doc theo hudng dong khi éng 10, trong s4 hai budng than hoat tinh 1ién k& bét
ky phia sau budng than hoat tinh tht nhit ndm & phan trén, budng sau trong sd hai
budng than hoat tinh 1ién k& c6 @6 day 16n hon hodc bang d6 day cua budng trude
trong sb hai budng than hoat tinh 1ién ké.

Tét hon 13, trong sb tir 2 t6i 7 (vi du 3) budng than hoat tinh nim & phan dudi
hoic trong s6 tir 2 t6i 7 (vi du 3) budng than hoat tinh nim & phan trén, theo trinh tu
ciia huéng dong khi éng 10, do day ctia budng thr hai 16n hon tir 1t6i 9 1an (vi du tir
1,5 t61 7 1an, chang han 2, 3,4, 5, 6 14n) d6 day cla budng thir nhét. Hon nita, trong
trudng hop c6 budng thir ba, d6 day ctia budng thi ba 16n hon tir 1 t6i 2,5 1an (tbt
hon 14 tir 1,2 t6i 2 14n, vi du 1,3 14n, 1,5 14n hodc 1,8 1An) d6 day ctia budng thir hai.
Theo séng ché, bang cach sir dung thibt k& két cu nhu néu trén, tbc d6 di chuyén
clia mdi chét hép phu ran (hodc duge goi 1a moi chét rin, ching han than hoat tinh
hogic cdc hoat tinh) ctia buéng trudce 1a nhanh hon hodc béng tbc d6 di chuyén cua
mdi chat hap phu ran (hodc duoc goi 12 moi chit rén) cia budng sau.

N6i chung, phan dudi ¢ ba budng than hoat tinh, theo trinh ty clia huéng
dong khi dng 10, cdc do day cua budng thir nhét (nghia la budng trudc), budng thir

hai (nghia la budng giita) va budng thir ba (nghia 12 budng sau) 1an luot tir 90 t6i 250
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mm (tét hon 14 tr 100 t4i 230 mm, vi du 120, 150, 200 hodc 220 mm), tir 360 to1
1000 mm (tét hon 13 tir 400 t&i 950 mm, vi du 450, 600, 700, 800 hodc 900 mm) va
tir 432 téi 1200 mm (tdt hon 1a tir 450 t6i 1150 mm, vi du 500, 600, 700, 800, 900,
1000 hozc 1100 mm).

N6i chung, phan trén cé ba budng than hoat tinh, theo trinh tu ciia huéng dong
khi éng 10, cdc d6 day ciia budng thir nhét (nghia 1a budng trudc), budng thir hai
(nghia 12 budng giita) va budng thir ba (nghfa la budng sau) 13n luot tir 90 t&i 250
mm (tét hon 14 tir 100 t&i 230 mm, vi du 120, 150, 200 hodc 220 mm), tir 360 tGi
1000 mm (tét hon 14 tr 400 t4i 950 mm, vi du 450, 600, 700, 800 hodc 900 mm) va
tir 432 t6i 1200 mm (tdt hon 1 tir 450 t6i 1150 mm, vi du 500, 600, 700, 800, 900,
1000 hozc 1100 mm).

Tét hon 13, 13 nap khi ng 10 nim & phan dudi cia thap hép phu va 15 x4 khi
6ng 10 nam & phan trén cia thap hép phu nim & cling phia cta thap hép phu.

Tét hon 13, co cAu cAp lidu kiéu con 13n duge b tri & day cta ting budng cia
b6 phén 16p tang than hoat tinh duéi.

Tét hon 13, mdt hodc nhidu van quay x& dugc bd tri trong thung chira & day
ctia thap hap phu.

No6i chung, nhiéu (vi du tlr 2 t6i 7, chéng han 3, 4, 5, 6) kénh dan than hoat
tinh dugc b tri trong ving chuyén tiép. Tét hon 13, céc kénh dan than hoat tinh dugc
tao bdi cac tAm tach roi va thanh thp cta thap hép phuy, hodc dugc tao bdi cac tang
hinh tru hodc céc tang dang con co6 tiét dién ngang hinh tron, hodc dugc tao boi cac
dng hodc cac tang co tiét dién ngang hinh elip, hodc dugc tao bdi cac éng hodc cac
tang co tiét dién ngang hinh da gidc (vi du hinh tam gidc hogc hinh chir nhat hodc
hinh ngfi gidc hodc hinh lyc gidc). Tét hon nita 13, cac tAm tach roi 1a céc tam khong
x6p hodc cac tang hinh try hodc cac tang dang con dugc lam bang céc tim khong
x6p. Tbt hon nita 13, cac dng hodc cac tang dugce lam bing céc tim khong x0p.

Tét hon 14, tir 2 t61 7 (t6t hon 12 tir 3 t6i 5, vi du 3, 4, 5, 6 hogc 7) budng than
hoat tinh & phan trén & trang thai nbi thong véi tir 2 t6i 7 (t0t hon 12 tir 3 t6i 5, vi du
3,4,5,6hodc7) budng than hoat tinh twong ing & phan dudi 14n luot nho cac kénh
dn than hoat tinh.
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Tét hon 13, & vi tri gitta theo phuong thing dtimg cta ving chuyén tiép, tdng
dién tich tiét dién ctia tat ca cac kénh din than hoat tinh nh6 hon hoac béng téng dién
tich tiét dién cua tAt ca cac budng than hoat tinh & phén trén hoic tdng dién tich tiét
dién ctia tht ca cac budng than hoat tinh & phin duéi, va tt hon 13, tong dién tich tiét
didn clia tAt ca cc kénh din than hoat tinh ndm trong khoang tir 20% t&i 60% tbng
dién tich tiét dién cta tét ca cac budng than hoat tinh & phén trén hodc & phén dudi,
t&t hon 1a tir 20% t6i 50%, va tt hon nita 1a tir 22% t6i 35%.

D6 cao cta ving chuyén tiép ctia théap hap phy hodc do dai theo phuong thing
ding cia vung chuyén tiép ctia thap hép phu tr 1 t6i 5 mét, tot hon 1a tir 1,2 t6i 4
mét, va tdt hon nita 1a tir 1,5 t6i 3 mét.

Tét hon 13, co cAu cap liéu kiéu con lin dugce b tri & day clia ting budng than
hoat tinh & phan trén. Tét hon 13, céc co cau cap liéu kiéu con lan dugc bb tri trong
ving chuyén tiép cua thap hép phu va khe hé hodc khoang cach thing dimg dugc
duy tri gifta cac co chu cép lidu kiéu con lan va 16p than hoat tinh ctia ting budng
than hoat tinh & phan duéi (nghia 13, con lan clia co chu cap liéu kiéu con lan khong
tiép xtic vi 16p than hoat tinh clia timg budng than hoat tinh & phan du6i).

Noi chung, d¢ cao cua két cAu than chinh cta thép hép phu nam trong khoang
ir 6 t6i 60 m (mét), tét hon 14 tir 8 t6i 55 m, tt hon 1a tir 10 t6i 50 m, tot hon 1a tir
15 t6i 45 m, tir 18 t6i 40 m, tt hon 1a tir 20 t6i 35 m, tir 22 t61 30 m. D§ cao clia két
c4u than chinh ciia thap hép phu 13 dd cao gifta 18 nap va 18 xa ciia thap hap phu (két
chu than chinh).

Ty 1€ cua do cao nap day cliia moi chét hé’xp phu rin hodc chét hép phu rin
(chéng han than hoat tinh) trong b phén 16p téng than hoat tinh dudi so véi do cao
(nhdi) nap diy ctia méi chat hip phu rén hodc chét hip phu ran (ching han than hoat
tinh) trong bd phan 16p tAng than hoat tinh trén tir 3:1 t6i 1:3, tot hon 1 tir 2:1 téi
1:2, tét hon 1a tir 1,8:1 t&i 1:1,8, tdt hon nita 1a tir 1,5:1 t6i 1:1,5, va tot hon nira 1
tr 1,2:1 t6i 1:1,2, vi du bang 1:1.

Theo séng ché, than hoat tinh 12 than hoat tinh thong dung ké ca: than hoat
tinh thong thudng, cdc hoat tinh, moi chét phu dwa trén cacbon, chét xtc tac dua trén

cacbon va v.v.. Ngoai ra, chat hap phu rdn hodc méi chat hap phu rian c6 thé con thay
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thé than hoat tinh thong dung, diéu nay cling nam trong pham vi bao hd cia sang
ché.

Ngoai ra, theo sang ché, khi ng 10 néi chung 1a: khi 6ng 16 cong nghiép thong
thuong hodc khi thai cong nghiép.

Nho thit ké két cAu nhw néu trén, trong thap hép phu, 1an lugt tbe do di chuyén
xubng dudi hoic tdc d6 cép lidu cia than hoat tinh hodc lan luot thoi gian duy tri
ctia than hoat tinh cua timg 16p tang than hoat tinh & phén trén va timg 16p tAng than
hoat tinh & phan dudi c6 thé dugc kiém soét theo cach riéng biét hodc tach roi. Ngoai
ra, c6 thé dam bao ring: trong hoat ddng én dinh, tdng luong cip lidu than hoat tinh
clia tht c& céc 1op tAng than hoat tinh & phan trén bing tong lwong cAp liéu than hoat
tinh cta tAt ca cac 16p ting than hoat tinh & phan dudi theo don vi thoi gian. Ngoai
ra, viéc cap lidu co thé duoc kiém soat chi nho co chu cép liéu kiéu con lan trong bd
phan 16p tang than hoat tinh dudi (nghia 1a 16p tAng). Bt ké cach thtic kiém soat tdc
do cép liéu dugc st dung, tdc d6 di chuyén ctia moi chét rén trong buéng truée déu
nhanh hon hogc bang téc do di chuyén ctia moi chit rin trong budng sau.

Theo khia canh thé hai, sang ché dé xuét phuong phap 1am sach khi bng 10 str
dung thiét bi theo khia canh tht nhét néu trén (hozc phuong phép loai lvu huynh va
loai nito d6i véi khi éng 10 hodic khi éng 16 nung két str dung thiét bj theo khia canh
tht nhat néu trén), phuong phép nay bao gbm céc cong doan:

1) van chuyén khi 6ng 10 hoic khi dng 106 nung két (ca hai sau day dugc goi
chung 13 khi éng 10) t6i thép hip phu than hoat tinh cta thiét bj loai luu huynh va
loai nito ¢6 thap hap phu than hoat tinh néu trén va thap giai hép (thong thudng),
trong d6 khi éng 16 di qua bo phan 16p tAng than hoat tinh duéi & phan dudi va bd
phén 16p tang than hoat tinh trén & phan trén theo trinh ty va trd thanh tiép xtic véi
than hoat tinh duoc van chuyén tir mit trén cta thap hép phu téi bd phan 16p tang
than hoat tinh dudi va bd phéan 16p tang than hoat tinh trén, dé& cho phép than hoat
tinh c6 thé hap thu cac chét gy 6 nhiém c6 luu huynh oxit, nito oxit va dioxin;

2) di chuyén than hoat tinh trong thép hip phy than hoat tinh ciia thiét bj loai
luu huynh va loai nito, da hép thu cac chét gay 6 nhiém tir khi 6ng 10 hogc khi éng

10 nung két, toi ving gia nhiét cua thap giai hép than hoat tinh c6 ving gia nhiét &
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phan trén va ving lam mat & phan duéi, trong d6 than hoat tinh dugc gia nhiét hodc
duogc lam néng 1én téi nhiét do giai hép than hoat tinh Td (vi du Td=390 t&i 450°C)
bang cach thuc hién trao dbi nhiét gian tiép v6i khi néng co6 tac dung lam khi gia
nhiét, dé cho phép than hoat tinh c6 thé giai hép va tai sinh & nhiét do Td;

3) dua than hoat tinh da dugc giai hép va téi sinh trong vung gia nhiét & phan
trén otia thap gidi hép vao ving lam mat & phan dudi ctia thép giai hap qua ving dém
& gitta, nghia 12 bd phén gifta, va cung lic, thdi khong khi & nhiét d¢ trong phong
(c6 tac dung 1am gi6 lam mat hodc khong khi 1am mat) tr 16 nap khong khi 1am mat
cia ving 1am mét cia thép giai hap téi ving lam mat cla thap giai hép, dé 1am mat
than hoat tinh bing cach thyc hién trao dbi nhiét gidn tiép voi than hoat tinh di
chuyén xudng duéi trong ving 1am mat; va

4) di chuyén than hoat tinh d 1dm mat duoc xa ra khéi ddy cua thap giai hép
(vi du, sau khi tro dugc loai bo bang cach sang) t6i mit trén (vi dy, ph&u cép liéu &
mit trén) cta thap hép phu than hoat tinh trong cong doan 1) néu trén.

No6i chung, nhiét do ti sinh than hoat tinh Td ndm trong khoang tir 390 t6i
500°C, tét hon 13 tir 400 t6i 470°C, tht hon nita 13 tir 405 t6i 450°C, tot hon nira la
tir 410 t&i 440°C, va tbt hon nita 12 tir 410 t6i 430°C.

Thong thudng, khi néng dugc dua vao ving gia nhiét cua thap giai hép c6
nhiét d6 ndm trong khoang tir 400 t&i 500°C, tt hon 14 tir 410 t6i 480°C, t5t hon
nita 14 tir 415 t6i 470°C, t6t hon nita 1 420 t6i 460°C, va tét hon nita 1a tir 420 t6i
450°C.

Theo phuong phap nay, trong thap hap phu, 1an luot téc do di chuyén xudng
duéi hoic tde do cap liéu clia than hoat tinh hodc 1an luot thoi gian duy tri cia than
hoat tinh cta ting 16p tang than hoat tinh & phan trén va timg 16p tang than hoat tinh
4] phﬁn dudi c6 thé duoc kiém soat theo cach riéng biét hodc tach roi. Va trong hoat
dong 6n dinh, tong luong cép liéu than hoat tinh cua tAt ca céac 16p tang than hoat
tinh & phan trén béang téng luong cAp liéu than hoat tinh cta tht ca céc 16p tAng than
hoat tinh & phan duéi theo don vi thoi gian.

Thép gii hép theo sang ché 1a thép giai hép hodc thap téi sinh trong thiét bi
loai luu huynh va loai nito kho dugc dung dé xir Iy khi thai trong nganh cong nghiép
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sit va thép, va thudng cb do cao nam trong khoang tir 10 téi 40 mét, t6t hon 1a tir 15
t61 40 mét, va tbt hon nita 12 tir 20 t&i 35 mét. Thap giai hap thudng 6 dién tich tiét
dién than chinh ndm trong khoang tir 6 t6i 100 m, tdt hon a tir 8 t6i 50 m?, t5t hon
nita 1& tir 10 t6i 30 m2, va tét hon nita la tir 15 t6i 20 m?. Thép hép phu (loai luu
huynh va loai nito) (hodc thdp phan ng) trong thiét bi loai lvu huynh va loai nito
thuong c6 kich thuée 16n hon, vi du, d6 cao thap cua thap hép phu nim trong khoéng
tr 6 t61 60 m (mét), tdt hon 14 tir 8 t&i 55 m, t6t hon 1a tir 10 téi 50 m, t5t hon 13 tir
15 t&i 45 m, tir 18 t61 40 m, t6t hon 12 tlr 20 t6i 35 m, tét hon 14 tir 22 t6i 30 m. D6
cao thap cua thap hép phu 14 d6 cao gitta cira x4 than hoat tinh ¢ day cta thap hip
phu va cira nap than hoat tinh & mét trén cua thap hép phu, nghia 13, d6 cao cla két
c4u than chinh cta thap.

Thiét ké va k§ thuat hdp phu cua thap hép phu khi 6ng 16 (hozc khi thai) da
duoc d& xuét trong nhidu tai liéu theo cong nghé thong thuong, vi du céc tai lidu
séng ché US 5932179, JP 2004209332 A, JP 3581090 B2 (JP 2002095930 A), JP
3351658 B2 (JP H 08332347 A) va JP 2005313035 A, va vi thé s& khong dugc md
ta chi tiét theo séng ché.

Khoéng cé yéu cAu dic biét dbi véi thap giai hép theo séng ché, tht ca cac thap
giai hap theo cong nghé thong thudng déu c6 thé duoc st dung theo sang ché. Tht
hon 13, thap giai hép 1a thap giai hép thing dimg dang éng va vo, trong d6 than hoat
tinh di vao tir dinh thép, di chuyén xuéng du6i qua thanh bén dng, tiép do6 di toi day
thap, trong khi khi gia nhiét di qua thanh bén v9, khi gia nhiét di vao tr mét phia
bén cua thap, va dugc lam mat béng cach thyc hién trao ddi nhiét véi than hoat tinh
di qua thanh bén éng, tiép d6 di ra tir mdt phia khéc cla thap. Tt hon 13, thap giai
hép 14 thép dang dng va vé (hodc két chu dang dng va vo) hodc thap giai hép thing
dimg dang mang ng, trong d6 than hoat tinh di vao tlr dinh thép, di chuyén xudng
dudi qua thanh bén éng cta ving gia nhiét & phan trén, tiép d6 di téi ving dém nim
gitta viing gia nhiét va ving gia nhiét & phén dudi, tiép d6 di qua thanh bén 6ng ctia
vung gia nhiét, va tiép do di t6i day thap, trong khi khi gia nhiét (hodc khi néng nhiét
do cao) di qua thanh bén vo cla ving gia nhiét, khi gia nhiét (¢ nhiét do tir 400 t6i

500°C) di vao tir mdt phia bén clia ving gia nhiét cua thap giai hép, va dugc lam
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mat bang cach thuc hién trao d6i nhiét gian tiép v6i than hoat tinh di qua thanh bén
6ng cia ving gia nhiét, tiép d6 di ra tir mdt phia khac clia ving gia nhiét cta thap.
khong khi 1am mat di vao tir mot phia bén cla viung lam mat cua thap giai hap, va
thue hién trao d8i nhiét gian tiép véi than hoat tinh di dugc giai hap va tai sinh di
qua thanh bén bng cua ving 1am mat. Sau khi trao ddi nhiét gian tiép, khong khi 1am
méat duoc 1am néng 1én téi nhiét d6 120+20°C, vi du xép Xi bz‘?mg 120°C.

Thiét k& cua thap giai hap than hoat tinh va phuong phép téi sinh than hoat
tinh d& dugc d& xudt trong nhiéu tai liéu theo céng nghé thong thuong. Tai liéu JP
3217627 B2 (JP H 08155299 A) d& xut thép giai hép (nghfa 14 thap cét) sir dung
céc van bit kin kép, bit kin khi tro, sang va lam mat béng nuéc (theo Fig.3 cla tai
liéu séng ché nay). Tai lidu JP 3485453 B2 (JP H 11104457 A) d& xuat thép téi sinh
(xem Fig.23 va Fig.24), trong d6 co6 thé st dung khau gia nhiét so bg, cac van bit kin
kép, khi tro, va lam mat bang khong khi hodc lam mat bang nudce. Theo tai liéu JP S
59142824 A, khi tir khau 1am mat dugc str dung dé gia nhiét so bd than hoat tinh.
Pon yéu cau cAp bang sang ché Trung Quéc s6 201210050541.6 (cong ty Shanghai
Clear Science) d& xuét giai phéap tai st dung nang lugng cua thép tai sinh, trong do
may sdy 2 dugc st dung. Theo tai liéu JP S 4918355 B, khi 16 cao duge st dung dé
t4i sinh than hoat tinh. Tai liéu JP H 08323144 A d& xuat thép tai sinh s dung mot
nhién lidu (diu ning hodc dau nhe), va sir dung mot 10 gia nhiét khong khi (theo
Fig.2 ctia tai liéu sang ché nay, s chi dan 11 biéu thi 16 khong khi néng, sd chi dan
12 bidu thi thiét bi cAp nhién liéw). MAu hitu ich Trung Quéc s 201320075942.7 dé
xudit thiét bi gia nhiét va thibt bi xir Iy khi thai c6 thiét b gia nhiét nay (dugc gia
nhiét bang nhién liéu than va khong khi), xem Fig.2 cua Ma&u hitu ich nay.

Thép giai hép theo séng ché st dung k¥ thuat lam mat bang khong khi.

Trong truong hop nang suét giai hip ctia thap giai hép 14 10 tan than hoat tinh
mdi gid, va theo cdng nghé truyén thong, dé duy tri nhiét do trong thap giai hép bing
420°C, luu lugng can thiét cua khi 16 luyén cdc xap xi bang 400 Nm?*/h, luu lugng
can thiét cua khong khi duy tri chay xAp xi bang 2200 Nm>/h, luu lugng can thiét
cta khi nong xa xap xi bang 2500 Nm>/h; luu lugng can thiét ctia khong khi 1am mét

13 3000 Nm3/h, va nhiét do can thiét cia than hoat tinh sau khi dwoc lam mét 1a
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140°C.

Theo sang ché, thuat nglt “tiy chon” biéu thi kha ning cé hodc khéng co,
“theo cach tuy chon” biéu thi viéc c6 hodc khoéng can thyc hién. Céc thuét ngit thap
giai hép va thap tai sinh c6 thé dugc st dung thay thé 14n nhau. C4c thuit ngit tai
sinh va giai hép ¢ thé duoc st dung thay thé 14n nhau. Ngoai ra, giai hép va cét c6
cing ham nghfa. Céc thuat ngit “khau gia nhiét” va “vung gia nhiét” c6 cung ham
nghia. Cac thuat ngit “khau lam mat” va “ving lam mat” c6 cung ham nghia.

Do day cia budng than hoat tinh 13 khoang cach hogic khoang ho gitta hai vach
ng&mxépcﬂabuéngthmnhoatﬁnh.

Céc uu diém hodc cac hidu qua k¥ thuét c6 loi clia sang ché nhu sau:

1. Mot mit, thap hép phu theo sang ché cai thién déng ké luong xit Iy khi 6ng
16, va mat khéc, 1am gidm céc chi phi lién quan t6i san xuét, van hanh va bao tri cua
thiét bi, va tiét kiém dién niing va nhiét ning.

2. Quy trinh dé didu khién hon, va c6 thé ngin chin géc chét ciia dong khong
khi.

3. Thiét bi c6 két cAu gon va viéc bao dudng dugc thuc hién thuén tién.

4. Thoi gian duy tri cla than hoat tinh twong tng cht ché voi lugng hép phu
cua than hoat tinh & tirng bd phén trong thap hép phu, do d6 than hoat tinh c6 hiéu
qua sir dung cao.

5. Séang ché cho phép giam bét lugng nap ddy ban dau clia than hoat tinh, nho
d6 giam bét chi phi dAu tu, va déng thoi giam bét thoi gian duy tri ctia than hoat tinh
khong tr& thanh tiép xtc véi khi ng 10.

MBS ta vin tiit cac hinh v&

Fig.1 1a hinh v& dang so db thé hién thiét bi loai luu huynh va loai nito ¢6 thap
hép phu than hoat tinh va thép tdi sinh than hoat tinh va quy trinh theo cong nghé
thong thuong;

Fig.2 1a hinh vé& dang so dd thé hién thép hép phu theo cong nghé thong
thuong;

Fig.3 1a hinh v& dang so dd thé hién mét thap hip phu khéc theo c6ng nghé
thong thuong;
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Fig.4 1a hinh v€ dang so dd thé hién thap hip phu theo phuong an tht nhét
clia sang ché;

Fig.5 12 hinh v& dang so d thé hién thdp hap phu theo phuong 4n thir hai ctia
sang ché; va

Fig.6 12 hinh v& dang so dd thé hién thap hép phu theo phuong én thir ba ciia
sang ché;
MG ta chi tiét sang ché

Thiét bi loai luu huynh va loai nito theo cac phuong an cua sang ché co thap
hép phu than hoat tinh va thap giai hép. Thép giai hép than hoat tinh c6 ving gia
nhiét trén, ving lam mat dudi va ving dém & gitra nam gifta ving gia nhiét trén va
vung lam mat dudi.

Khi 6ng 16 nung két can dugc xir 1y theo sang ché 13 khi éng 16 may nung két
tir nganh cong nghiép san xuét sit va thép.

Theo sang ché, kich thudc cua thap giai hép 14: do cao thap 12 20 mét, va dién
tich tiét dién than chinh 13 15 m”.

Két cAu ctia ba kiéu thap hép phu theo séng ché 14n lugt dugc thé hién trén
Fig.4 t61 Fig.6. |

Thiét bi lam sach khi éng 10 bang than hoat tinh c6 thap hép phu than hoat
tinh 12 thiét bi loai luu huynh va loai nito c¢6 thap hép phu than hoat tinh va thap giai
hép, hodc thiét bi lam sach khi 8ng 16 bing than hoat tinh ¢6 thap hép phu than hoat
tinh va thép giai hép. Thap hip phu than hoat tinh ¢6 bd phan 16p tang than hoat tinh
dudi A & phan duéi, bo phan 16p ting than hoat tinh trén B & phan dudi va ving
chuyén tiép C hodc vung gitta C ndm gitta hai bd phan nay. Thap hép phu than hoat
tinh con c6 phéu cép liéu 3 ndm bén trén hodc & mit trén cta thap hép phu, 16 nap
khi éng 10 1 ndm & phén dudi cia thap hép phu va 16 xa khi 6ng 10 2 ndm & phan
trén cta thap hép phu. DAu dong ra khi dng 16 G2 ciia bd phan 16p tang than hoat
tinh dudi A & trang théi ndi thong véi ddu dong vao khi dng 10 G3 cua bd phan 16p
tang than hoat tinh trén B qua kénh dan khi 6ng 16 5. Bo phén 16p tang than hoat tinh
dudi A 6 tir 2 t6i 7 (t5t hon 1a tir 3 t6i 5, vi du 3, 4, 5, 6 hodc 7) budng than hoat
tinh (vi du c6 7 budng than hoat tinh, lan lugt duge ky hiéu 12 al, a2, a3, a4, a5, a6,
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a7; va v.v.) dugc chia bdi cac vach ngan Xép 4 ho#c dugc tao ra nho duge chia boi
céc vach ngin x6p 4. Doc theo hudng dong khi b6ng 10 (theo th ty ndy), cac budng
than hoat tinh nim & phan dudi c6 d6 day ting dan, hodc, doc theo hudng dong khi
bng 16, trong s6 hai budng than hoat tinh lién k& bat ky ¢ phan dudi (vi dy a2 va a3,
hodc a3 va a4) phia sau budng than hoat tinh thi nhit al ndm & phan dudi, budng
than hoat tinh sau (vi du a3 ho#c a4) c6 d6 day 1én hon hoac bang d6 day cia budng
than hoat tinh truéc (vi du a2 hoac a3). B phéan 16p tdng than hoat tinh trén B c6 tir
21617 (tét hon latr3t4i 5, vidu 3, 4, 5, 6 hodc 7) buéng than hoat tinh (vi du c6 7
buéng than hoat tinh, 1an lugt duoc ky hiéu 1a bl, b2, b3, b4, bS5, b6, b7; va v.v.)
dugc chia bdi cac vach ngédn xép 4 ho#c duge tao ra nhd dugc chia bdi cac vach
ngan x6p 4. Va doc theo hudng dong khi bng 10, cac budng than hoat tinh nim &
phén trén c6 d6 day ting dan, hodc, doc theo huéng dong khi béng 10, trong sd hai
budng than hoat tinh lién k& bit ky & phan trén (vi du b2 va b3, hodc b3 va b4) phia
sau budng than hoat tinh thit nhét bl ndm & phan trén, budng than hoat tinh sau (vi
du b3 hoic b4) ¢6 d6 day 1on hon hodc bang d6 day cla budng than hoat tinh trudce
(vi du b2 hodc b3).

Tét hon 14, trong s tir 2 t6i 7 (vi du 3) budng than hoat tinh nim & phan duéi
hodc trong s6 tir 2 61 7 (vi du 3) budng than hoat tinh nam & phén trén, theo trinh tu
ctia hudng dong khi dng 10, d6 day cta budng thir hai a2 hogic b2 16n hon tir 1 t6i 9
lan d6 day cta budng thir nhat al hogic b1, vi du tir 1,5 t6i 7 1an, hogc 16n hon 2, 3,
4, 5 hodc 6 1an. Ngoai ra, khi c6 budng thir ba a3 hogic b3, d6 day cua budng tht ba
a3 hodic b3 16n hon tir 1 t6i 2,5 13n d6 day cia budng thi hai a2 hogc b2, tét hon 1a
tir 1,2 t6i 2 14n, vi du 16n hon 1,3 1dn, 1,5 14n hogc 1,8 lan.

N6i chung, phan duéi cé ba budng than hoat tinh, theo trinh tu ctia hudéng
dong khi dng 10, d6 day cta budng thir nhat al, nghia 13 budng trudc, tir 90 t&i 250
mm, t&t hon 13 tir 100 t&i 230 mm, vi du 120, 150, 200 hogc 220 mm; do day cua
budng thir hai a2, nghia 1a budng gifra, tir 360 t6i 1000 mm, tot hon 14 tir 400 t6i 950
mm, vi du 450, 600, 700, 800 hodc 900 mm; va d6 day cua buéng thir ba a3, nghia
1a budng sau, tir 432 t6i 1200 mm, tt hon 1a tir 450 t6i 1150 mm, vi du 500, 600,
700, 800, 900, 1000 hodc 1100 mm.
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Néi chung, phén trén c6 ba budng than hoat tinh, theo trinh tu cia huéng dong
khi éng 10, d6 day cia budng thir nht b1, nghia 1a budng trude, tir 90 téi 250 mm,
t6t hon 12 tir 100 t&i 230 mm, vi du 120, 150, 200 hodc 220 mm; 4o day cua budng
tht hai b2, nghia 1a buéng gitra, tir 360 t6i 1000 mm, tdt hon 14 tir 400 t6i 950 mm,
vi du 450, 600, 700, 800 hoic 900 mm; va do day clua buéng thir ba b3, nghia 1a
budng sau, tir 432 t6i 1200 mm, t6t hon 1a tir 450 t61 1150 mm, vi du 500, 600, 700,
800, 900, 1000 hoac 1100 mm.

Tét hon 13, 15 nap khi éng 10 1 ndm & phan dudi ciia thap hép phu va 15 x4 khi
4ng 10 2 ndm & phan trén clia thap hép phu dugc bd tri & cling phia clia thap hép phu.

Tét hon 12, co cAu cép lidu kiéu con lin 6 dugc bd tri & day cla ting budng
cta bd phan 16p ting than hoat tinh dudi A.

Tét hon 13, mot hodc nhiéu van quay x4 7 dugc bb tri trong thing chira & ddy
ctia thap hép phu.

Noéi chung, nhiéu kénh dan than hoat tinh 10, vi du tir 2 t&i 7, chéng han 3, 4,
5, 6 kénh dan than hoat tinh 10, dugc bb tri trong ving chuyén tiép C. Tét hon 13,
c4c kénh dan than hoat tinh 10 duoc tao boi cac tAm tach roi 9 va thanh thép cla
thap hap phu, hodc dugc tao bdi cac tang hinh tru 9 hogc cc tang dang con 9 c6 tiét
dién ngang hinh tron, hodc dugc tao badi cac 6ng hodc cac tang 9 c6 tiét dién ngang
hinh elip, hoac dugc tao boi cac 6ng hoic cac tang 9 c6 tiét dién ngang hinh da giac,
vi du hinh tam gi4c, hinh chit nhat, hinh ngii giac, hodc hinh lyc giac. Tét hon nita
14, c4c tAm tach roi 9 13 cac tdm khong x6p hodc cac tang hinh try 9 hodc céc tang
dang con 9 dugc lam béng cac tim khong x6p. Tbt hon nita 13, cac 6ng hoic céc tang
9 duge lam bing cac tim khong x6p.

Tét hon 13, ¢ tir 2 t&i 7 budng than hoat tinh & phéan trén, t6t hon 1a tir 3 t6i
5,vidu3, 4,5, 6hodc7 budng than hoat tinh, & trang thai ndi thong vai tir 2 téi 7
budng than hoat tinh tuong tng & phan dudi, tot hon 1a tr 3 t6i 5, vi du 3, 4, 5, 6
hoac 7 buéng than hoat tinh, 14n luot nho cac kénh dan than hoat tinh 10.

Tét hon 13, & vi tri gifta theo phuong thing dung ctia ving chuyén tiép C, tong
dién tich tiét dién cua tit ca cac kénh dan than hoat tinh 10 nho6 hon hodc bang tong

dién tich tiét dién cua tAt ca cac budng than hoat tinh & phﬁn trén hodc tong dién tich
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it dién cua tt ca cac budng than hoat tinh & phan dudi, va tét hon 13, tong dién tich
tiét dién ctia tAt ca cac kénh dan than hoat tinh nim trong khoang tir 20% téi 60%
tdng dién tich tiét dién cta tAt ca cac budng than hoat tinh & phan trén hoic & phan
duéi, tt hon 1a 20% t&i 50%.

Do cao cua ving chuyén tiép C cla thap hép phu hodc d6 dai theo phuong
thing dtng ctia ving chuyén tiép C ctia thép hép phu tlr 1 t&i 5 mét, t6t hon 1a tir 1,2
t6i 4 mét, va tot hon nira 1 tir 1,5 t6i 3 mét.

Tét hon 13, co cdu cép liéu kiéu con lin 6 duge bb tri & day cua timg budng
than hoat tinh & phén trén. Tt hon 13, cac co cdu cép liéu kiéu con 13n 6 dugc b tri
trong vung chuyén tiép C ctia thap hép phu, va khe h& hodc khoang cach théng dung
dugc duy tri gifta cac co chu cAp liu kiéu con lin 6 va 16p than hoat tinh ctia timg
budng than hoat tinh & phén duéi, nghia 13, con lan cua co chu cAp lidu kiéu con lin
6 khong tiép xtic véi 16p than hoat tinh cia timg budng than hoat tinh & phén dudi.

Néi chung, d6 cao ctia két c4u than chinh cta thap hip phu ndm trong khoang
tlr 6 t61 60 m (mét), t5t hon 1a tir 8 t6i 55 m, tét hon 13 tir 10 t6i 50 m, t6t hon I3 tir
15 t6i 45 m, tot hon 1a tir 18 t6i 40 m, t6t hon 14 tir 20 t6i 35 m, tt hon 14 tir 22 t6i
30 m.

Theo khia canh tht hai, sang ché d& xudt phuong phép lam sach khi bng 10
hodc phuong phép loai luu huynh va loai nito cho khi dng 106 nung két str dung thiét
bi nhu néu trén, va phuong phap nay bao gdm céc cong doan:

1) van chuyén khi éng 16 hogc khi éng 10 nung két (chtra céc chat gy 6 nhiém)
(c& hai sau day dugc goi chung la khi bng 10) t6i thap hép phu than hoat tinh cua
thiét bi loai luu huynh va loai nito c6 thap hap phuy than hoat tinh nhu néu trén va
thap giai hép (thong thuong), khi b6ng 10 di qua bo phén 16p tAng than hoat tinh dudi
A va b phan 16p tang than hoat tinh trén B theo trinh ty va trd thanh tiép xuc voi
than hoat tinh dugc van chuyén tir mit trén cla thép hép phu t6i hai phan A va B, vi
thé céc chat gay 6 nhiém c6 luu huynh oxit, nito oxit va dioxin dugc hép phu bai
than hoat tinh.

2) van chuyén than hoat tinh trong thap hép phu than hoat tinh cua thiét bi loai
luru huynh va loai nito, da hép thu céc chat gay 6 nhiém tir khi dng 16 hoic khi 6ng

-16-



35901

16 nung két, t6i viing gia nhiét cla thap giai hép than hoat tinh ¢6 viing gia nhiét trén
va ving lam méat dudi, va than hoat tinh dugc gia nhiét hodc dugc lam néng 1én té1
nhiét do giai hip than hoat tinh Td bing céch thyuc hién trao ddi nhiét gién tiep véi
khi néng c6 tac dung lam khi gia nhiét, vi du Td=390 t6i 450°C, didu nay dan téi
trang thai giai hép va tai sinh cla than hoat tinh & nhiét d6 Td.

3) than hoat tinh da dugc giai hép va ti sinh trong ving gia nhiét trén cua
thap giai hdp di vao ving 1am mét dudi ctia thap gidi hép qua viing dém & gifta, nghia
1a bd phan giita, trong khi d6, khong khi & nhiét d¢ trong phong (c6 tac dung lam
gi6 1am mét hodc khong khi l1am mat) duoc clp tir 16 nap khong khi 1am mat cla
vung 1am mat cia thap giai hép t6i ving 1am mét cta thap giai hép, dé 1am mat than
hoat tinh bang cach thuc hién trao dbi nhiét gian tiép v4i than hoat tinh di chuyén
xudng dudi trong ving lam mat.

4) than hoat tinh d4 lam mat dugc xa tlr day cla thap giai hép, vi du, sau khi
tro duoc loai bo bing cach sang, duge vén chuyén téi mit trén ctia thap hép phu than
hoat tinh trong cong doan 1) néu trén, vi du, dugc vén chuyén t6i phéu clp lidu &
mit trén cta thap hap phu than hoat tinh.

N6i chung, nhiét d6 tai sinh than hoat tinh Td ndm trong khoang tir 390 t&i
500°C, 5t hon 1a tir 400 i 470°C, tét hon nita 13 tir 405 t6i 450°C, tot hon nita 1
tir 410 t6i 440°C, va tot hon nita 13 tr 410 t&i 430°C.

Thong thudong, khi néng duge dua vao vung gia nhiét cua thap giai hép co
nhiét d6 ndm trong khoang tir 400 t6i 500°C, t6t hon 14 tir 410 t6i 480°C, tot hon
nita 13 tr 415 t6i 470°C, tdt hon nita 14 420 t6i 460°C, va tdt hon nita 13 tr 420 t6i
450°C.

Phuong dn thir nhat

Thép hép phu theo phuong 4n thtr nhét dugc thé hién trén Fig.4. Thiét bi loai
luu huynh va loai nito ¢6 thap hép phu than hoat tinh (d¢ cao thap 1a 30 mét va dién
tich tiét dién 12 120 m?) va thap giai hdp than hoat tinh (d0 cao thap 1a 20 mét va dién
tich tiét dién 1a 15 m?).

B6 phan 16p tang than hoat tinh dudi A c6 ba buéng than hoat tinh al, a2, va
a3, va bo phén 16p téng than hoat tinh trén B c6 ba buéng than hoat tinh b1, b2, va
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b3.

Doc theo huéng dong khi, theo trinh ty cia ting 16p than hoat tinh tré thanh
tiép xtic véi khi éng 10, céc 16p 1an lugt duge xéc dinh 1 budng trude 16p dudi,
budng gitra 16p dudi, budng sau 16p dudi, budng trudc 16p trén, budng gitra 16p trén,
va budng sau 1ép trén. C4c d day cua budng trude 16p dudi, budng giita 16p duéi
vé budng sau 16p duéi 1an luot 14 150 mm, 450 mm, 900 mm, va tbng do day 12 1500
mm. Cac d6 day ctia budng trudc 16p trén, budng giita 16p trén va budng sau 16p trén
14n lugt 12 150 mm, 450 mm, 900 mm, va tong d¢ day 13 1500 mm. Do d, thoi gian
duy tri than hoat tinh & cac budng trudc, gitta va sau ciia 16p trén va 16p dudi c6 thé
duoc kiém soat béng, vi du, 40 h, 120 h hodc 240 h.

Céc co cAu x4 trén va dudi c6 thé didu chinh duogc.

Thiét bi theo phuong 4n nay chia thap hép phy thanh 16p trén va 16p dudi,
than hoat tinh cua timg 16p dugc chia thanh nhiéu budng nhd cac vach ngin xbp, va
co cAu cp lidu kiéu con lan dugc bb tri & phan dudi clia timg budng dé kiém soat
luu luong than hoat tinh (hodc thoi gian duy tri) trong timg budng theo cach riéng
biét.

Budng than hoat tinh al hofic bl tr thanh tiép xic trude tién véi khi ong 10
tuong ddi lodng, va tbc do cAp lidu tuong dbi nhanh dugc st dung dé x4 than hoat
tinh bi bdo hoa boi trang thai hép phu cang sém cang tbt; trong sd céc 16p, budng
than hoat tinh tiép xtic sau cung v&i khi éng 16 twong ddi ddc, than hoat tinh c6 thoi
gian duy tri dai trong budng, didu nay cé thé giam bét mot cach hitu hidu ndng do
bui trong khi éng 10.

O vi trf giita theo phuong thing dimg clia ving chuyén tiép C, téng dién tich
tiét dién cua tht ca céc kénh dan than hoat tinh 10 xép xi bang 55% tdng dién tich
it dién cta tht ca cdc budng than hoat tinh & phin trén hogc tong dién tich tiét dién
clia tAt c& cac budng than hoat tinh & phan dudi. D6 cao cia ving chuyén tiép C cua
thap hap phu hoic d6 dai theo phuong thing dung ctia ving chuyén tiép C ctia thap
hép phu 12 2 mét.

Sau khi dugc xa béi co cdu cép lidu kiéu con 13n, than hoat tinh 16p trén dugc

dinh vi & mit trén cua 16p dudi budng than hoat tinh dé dugc bao quan tam thoi.
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Phin duéi cia con lan cta co cAu cip lidu kidu con 13n khong tiép xtc véi
than hoat tinh, didu nay co thé ngan chin nhiét d6 cao hodc tia lua xuét hién do ma
sat gifta con lan tron va than hoat tinh.

Phuong dan thir hai

Thap hép phu theo phwong 4n thir hai dugc thé hién trén Fig.5. Dbi v6i khi bng
16 c6 thanh phan chét gay 6 nhiém khong thay dbi nhidu, céc co cdu cp lidu kiéu
con lan dé cép liéu 16p trén co thé duoc loai bd, va thoi gian duy tri cla vét liéu trong
timg 16p ¢6 thé duoc thuc hién bing céch kiém soat do rong cua timg budng & 16p
trén va 16p dudi. B cao cia vung chuyén tiép C ctia thap hép phu ho#ic d dai theo
phuong thang ding cua ving chuyén tiép C ctia thap hép phu 13 3 mét.

Doc theo huéng dong khi, theo trinh tu cia timg 16p than hoat tinh tré thanh
tiép xtic v6i khi éng 10, cac 16p Ian lugt duge xéc dinh 13 budng trudc 16p dudi,
budng gitta 16p dudi, budng sau 16p dudi, budng trude 16p trén, budng gifta 16p trén
va budng sau 16p trén. Cac do day cua budng trudc 16p dudi, budng giita 16p duéi
va budng sau 16p dudi 14n luot 1a 150 mm, 450 mm, 900 mm, va tdng d6 day 1a 1500
mm. Céc do day ctia budng trudc 16p trén, budng giita 16p trén va budng sau 16p trén
lan luot 12 150 mm, 450 mm, 900 mm, va téng do day la 1500 mm. Do d9, thoi gian
duy tri than hoat tinh & céc budng trude, giita va sau cua 16p trén va 16p dudi c6 thé
duoc kiém soat bang, vi du, 40 h, 120 h hodc 240 h.

Phuwong dn thir ba

Thap hép phu theo phuong an thir ba dugc thé hién trén Fig.6. Dé giam bét
luong nap day ban dau chia than hoat tinh, 1am gidm chi phi dAu tu, va dong thoi
giam bot thoi gian duy tri ctia than hoat tinh khong tré thanh tiép xtc v6i khi ong 10,
d6 dai cta kénh dan than hoat tinh gitta 16p trén va 16p dudi co thé dwoc rat ngan.

Doc theo hudéng dong khi, theo trinh tu cla timg 16p than hoat tinh tré thanh
tidp xtic véi khi éng 10, cac 16p 14n lugt duge x4c dinh 1a budng trude 16p dudi,
budng giita 16p dudi, budng sau 16p dudi, budng trude 16p trén, budng giita 16p trén
va budng sau 1ép trén. Cac do day cua budng trudc 1ép dudi, budng giita 16p duéi
va buéng sau 16p dudi 1an luot 13 150 mm, 450 mm, 900 mm, va téng do day 1a 1500

mm. Céc d6 day cta budng trudce 16p trén, budng gitta 16p trén va budng sau 16p trén
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lan luot 1a 150 mm, 450 mm, 900 mm, va téng d6 day 1a 1500 mm. Do d6, thoi gian
duy tri than hoat tinh & cac budng trudc, gitta va sau cia 16p trén va 16p dudi o thé
duoc kiém soat bang, vi du, 40 h, 120 h hogc 240 h.

Céc kénh dan than hoat tinh gita 10 13 cic vang khong hiéu qua, do do, gia
dinh réng c6 thé dam bao tée do ca?'lp liéu (luc can & mic nho) cia than hoat tinh, d6
cao hodc d6 dai cda cac kénh dan than hoat tinh va téng dién tich tiét dién cua céc
kénh din than hoat tinh cfing cn phai duge gidm bét cang nhidu cang tét. O vi tri
gitta theo phuong thing dung ciia ving chuyén tiép C, tdng dién tich tiét dién cua
t4t c4 céc kénh din than hoat tinh 10 x4p xi bang 22% tdng dién tich tiét dién cua tat
c& céc budng than hoat tinh & phén trén hodc tdng dién tich tiét dién cua tat ca cac
budng than hoat tinh & phan dudi. PO cao cla ving chuyén tiép C ciia thap hép phu
hodc d6 dai theo phuong thing dimg ctia ving chuyén tiép C ctia thap hép phula 1,8

mét.

-20-



35901

YEU CAU BAO HQ

1. Thiét bj 1am sach khi éng 10 bing than hoat tinh c6 thép hép phu than hoat tinh,
trong do thap hép phu than hoat tinh nay ¢6 bd phan 16p tang than hoat tinh dudi (A)
& phan dudi, bd phan 16p tang than hoat tinh trén (B) & phén trén va ving chuyén
tiép (C) ndm gitra bo phén 16p tang than hoat tinh dudi (A) va bd phén 16p tang than
hoat tinh trén (B), va thap hép phu than hoat con ¢ ph&u cép liéu (3) ndm bén trén
hodic & mit trén cta théap hap phy, 16 nap khi 6ng 16 (1) ndm & phan duéi cia thap
hép phu va 16 x4 khi dng 16 (2) ndm & phén trén cia thap hép phuy, trong d6 dau dong
ra khi dng 10 (G2) ctia bd phan 16p tang than hoat tinh dudi (A) & trang thai ndi théng
v6i dau dong vao khi éng 16 (G3) cia bd phan 16p tang than hoat tinh trén (B) qua
kénh dAn khi éng 16 (5), bd phan 16p tAng than hoat tinh dudi (A) c6 céc budng than
hoat tinh dugc chia béi vach ngin x8p (4), va bd phén 16p tang than hoat tinh trén
(B) ¢6 c4c budng than hoat tinh dwgc chia bdi vach ngén xbp (4); va trong d6

céc budng than hoat tinh & phén trén & trang thai ndi théng véi cac budng than
hoat tinh twong Uimg & phan dudi 14n luot nho céc kénh dan than hoat tinh (10).
2. Thiét bi theo diém 1, trong d6 s6 luong cac budng than hoat tinh cta bd phén 16p
tang than hoat tinh dudi (A) nam trong khoang tir 2 téi 7, va sé lugng céc budng
than hoat tinh cta bd phan 16p tang than hoat tinh trén (B) ndm trong khoang tir 2
toi 7.
3. Thiét bi theo diém 2, trong d6 sé lugng cac budng than hoat tinh ctia b phéan 16p
tang than hoat tinh dudi (A) nam trong khoang tir 3 téi 5, va sd luong cac budng
than hoat tinh cta b6 phén 16p tang than hoat tinh trén (B) ndm trong khoang tir 3
toi 5.
4. Thiét bi theo diém 2, trong d6 bo phéan 16p tang than hoat tinh dudi (A) c6 cac
budng than hoat tinh dugc chia béi vach ngén x6p (4), va doc theo huéng dong khi
6ng 16, cac buéng than hoat tinh nam & phﬁn dudi c6 d6 day tang dan, hoic, doc theo
hudng dong khi bng 10, trong sb hai budng than hoat tinh lién ké bét ky phia sau
budng than hoat tinh th{r nhét (al) ndm & phan dudi, budng sau trong sd hai budng
than hoat tinh 1ién ké c6 d day 16n hon hodc bing d6 day ctia budng trude trong 56

hai budng than hoat tinh lién k&; b phan 16p tang than hoat tinh trén (B) ¢ cac
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budng than hoat tinh dugc chia boi vach ngin x6p (4), va doc theo huéng dong khi
bng 10, cac budng than hoat tinh nim & phan trén c6 d6 day ting dan, hosc, doc theo
hudéng dong khi éng 1o, trong s6 hai budng than hoat tinh lién k& bat ky phia sau
budng than hoat tinh tht nhét (b1) nim & phan trén, budng sau trong s& hai budng
than hoat tinh lién ké c6 d6 day 16n hon hodc béng do day cla budng trudc trong s6
hai budng than hoat tinh lién k&.
5. Thiét bi theo diém 4, trong d6 trong s6 cac budng than hoat tinh ndm & phan duéi
hoic trong s6 cac budng than hoat tinh nim & phan trén, theo trinh ty cia hudng
dong khi éng 10, d6 day otia budng thir hai 16n hon tir 1 t6i 9 14n d6 day cua budng
thir nhat; va, trong trudng hop c6 budng thir ba, d9 day cia budng thir ba 16n hon tir
1 téi 2,5 14n d6 day cta budng thtr hai.
6. Thiét bj theo diém 5, trong d6 theo trinh tw ctia huéng dong khi 6ng 10, d6 day
ctia budng thir hai 16n hon tir 1,5 t6i 7 1an d6 day cta budng thir nhét; va, trong
truomg hop c6 budng thit ba, d6 day clia budng thir ba 16n hon tir 1,2 t6i 2 1an d6 day
ctia budng thit hai.
7. Thiét bi theo diém 6, trong d6 phan dudi cé ba budng than hoat tinh, theo trinh tu
cua hudng dong khi dng 10, cac d6 day cua budng tht nhit (al), budng thir hai (a2)
va budng thtt ba (a3) 1an Iuot tir 90 t6i 250 mm, tlr 360 t6i 1000 mm va tir 432 t6i
1200 mm; va/hodc

phén trén c6 ba budng than hoat tinh, theo trinh tu ctia hudng dong khi éng
16, céic d6 day ctia budng thir nhat (b1), budng thir hai (b2) va budng thir ba (b3) lan
luot tir 90 ti 250 mm, tir 360 t&i 1000 mm va tir 432 t¢i 1200 mm.
8. Thiét bi theo diém 7, trong d6 cac do day cua budng thir nhét (al), budng thir hai
(a2) va budng thi ba (a3) 14n lugt tir 100 t6i 230 mm, tir 400 t6i 950 mm va tir 450
té1 1150 mm; va/hodc

phan trén c6 ba budng than hoat tinh, theo trinh tu ctia huéng dong khi éng
16, cée do day ctia budng thtr nhat (b1), budng thir hai (b2) va budng thir ba (b3) lan
luot tir 100 t6i 230 mm, 400 t6i 950 mm va tir 450 t61 1150 mm.
9. Thiét bi theo didm bét ky trong sé cac diém tir 1 t6i 8, trong d6 16 nap khi ng 10

(1) nim & phan dudi cua thap hép phu va 16 xa khi 6ng 10 (2) nam & phan trén cia
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thap hip phu nim & cling phia cta thap hép phu.
10. Thiét bi theo diém bat ky trong sb cac didm tir 1 t6i 8, trong d6 co chu cp lidu
kiéu con lan (6) dugc bd tri & day cia timg budng ctia bo phéan 16p tAng than hoat
tinh duéi (A); va/hodc

mot hodc nhidu van quay xa (7) dugc bb tri trong thing chira & day cta thap
hép phu.
11. Thiét bi theo diém bt ky trong sé cac diém tir 1 t4i 8, trong d6 cac kénh dan than
hoat tinh (10) duogc bd tri trong ving chuyén tiép (C); cac kénh dan than hoat tinh
(10) duogc tao bdi cac tAm tach roi (9) va thanh thap cta thap hép phu, ho#ic dugc tao
bdi céc tang hinh tru (9) hodc cac tang dang con (9) ¢ tiét dién ngang hinh tron,
hoiic dugc tao boi cac dng hodc cac tang (9) b tiét dién ngang hinh elip, hodc duoc
tao béi cac dng hodc céc tang (9) c6 tiét dién ngang hinh da giéc; céc tAm tach roi
(9) 14 cac tAm khéng x6p hodc céc tang hinh try (9) hodc céc tang dang c6n (9) dugc
lam béing cac tAm khong xdp, cac bng hoic céc tang (9) dugc lam bing cac tAm
khéng x6p.
12. Thiét bi theo diém bét ky trong s6 cac diém tir 1 t6i 8, trong d6 & vi tri gitta theo
phuong thing dtmg clia ving chuyén tiép (C), tbng dién tich tiét dién cua tt ca cac
kénh din than hoat tinh (10) nhé hon hodc bing tdng dién tich tiét dién cta tat ca
céc budng than hoat tinh & phén trén hodc tong dién tich tiét dién cta tht ca cac budng
than hoat tinh & phén dudi, va téng dién tich tiét dién cua tAt ca cac kénh dan than
hoat tinh nim trong khoang tir 20% t&i 60% tbng dién tich tiét dién cua tat ca céc
budng than hoat tinh & phén trén hoic & phan dudi.
13. Thiét bi theo diém bat ky trong sb céc diém tir 1 t6i 8, trong d6 co cau cép lidu
kidu con lan (6) dugc bd tri & day cia timg budng than hoat tinh & phan trén; cac co
chu cap lidu kidu con 1an (6) duoc bd tri trong ving chuyén tiép (C), va khe hd hoic
khoang céch thang dimg dugc duy trl gilta céc co chu cép liéu kiéu con lan (6) va
16p than hoat tinh cta timg budng than hoat tinh & phan dudi.
14. Phuong phép lam sach khi éng 10 sir dung thiét bi theo diém bat ky trong s cac
diém tir 1 t6i 13, phuwong phép nay bao gdm cac cong doan:

1) van chuyén khi 6ng 16 hoic khi b6ng 16 nung két t6i thap hip phu than hoat
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tinh cua thiét bi loai luvu huynh va loai nito c6 thap hép phu than hoat tinh va thap
giai hip, trong d6 khi 6ng 10 di qua bd phan 1op tang than hoat tinh dudi (A) & phan
dudi va b phan 16p tAng than hoat tinh trén (B) & phan trén theo trinh ty va tré thanh
tiép xtic v&i than hoat tinh dugc van chuyén tir mit trén ctia thép hép phu t6i bo phan
16p tAng than hoat tinh du6i (A) va bd phan 16p tang than hoat tinh trén (B), dé cho
phép than hoat tinh cé thd hap thu céc chit gy 6 nhidm bao gdm lwu huynh oxit,
nito oxit va dioxin;

2) di chuyén than hoat tinh trong thap hép phu than hoat tinh cua thiét bi loai
luu huynh va loai nito, da hép thu cac chét gdy 0 nhidm tir khi éng 16 hodc khi 6ng
16 nung két, téi viing gia nhiét cta thap giai hép than hoat tinh c6 ving gia nhiét &
phan trén va ving lam mét & phan duéi, trong d6 than hoat tinh dugc gia nhiét hodc
duogc 1am ndng 1én tdi nhiét do giai hép than hoat tinh Td bang céach thuc hién trao
@i nhiét gian tiép v6i khi néng c6 tac dung lam khi gia nhiét, dé cho phép than hoat
tinh c6 thé giai hap va tai sinh & nhiét d6 Td;

3) dua than hoat tinh d& dugc giai hép va tai sinh trong ving gia nhiét & phin
trén clia thap giai hip vao ving 1am mét & phan dudi cla thép giai hép qua ving dém
& gifta, nghia 12 by phén gifta, va cung ldc, théi khong khi & nhiét do trong phong tir
16 nap khong khi 1am mét cua ving lam mat cla thap giai hép t6i ving 1am mét cla
thép giai hip, dé 1am mat than hoat tinh bing céch thuc hién trao d6i nhiét gian tiép
v6i than hoat tinh di chuyén xudng dudi trong ving lam mét; va

4) di chuyén than hoat tinh d& lam mat dugc xa ra khoi ddy cta thap giai hép
t6i mit trén cua thap hdp phu than hoat tinh trong cong doan 1) néu trén.

15. Phuong phép theo diém 14, trong d6 nhiét do giai hép than hoat tinh Td nam
trong khoang ttr 390 t6i 450°C.
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Fig.2
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Fig.3
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