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(54) LO NUNG KIEU TANG SOI

(57) Sang ché d& cap dén 10 nung kiéu tang s6i cho phép giam luong nhién liéu chua chay
hét & cira xa ciia 10 nung kiéu tang sbi cho phép nung hoan toan trong lic ngin ngira sy tac
nghén c6 thé xdy ra trong 16 nung trude, tham chi khi than cam cua than da hodc than cdc,
c6 chit luong chay thip, duoc sir dung 1am nhién liéu, dya vao cac phép tinh theo cac dong
hoc dich long nho mdy tinh dya vao hinh dang cua 16 va céac diéu kién van hanh thuc té.
Sang ché dé xuét 1o nung kiéu tang sdi gdm c6 than 16 dang ong (2), trong d6 hudng truc 1a
hudng trén-dudi, duong théi than cam (3) ma nhién liéu duoc thdi qua dé vao than 10 (2),
mang cap nguyén li¢u tho (4) ma nguyén liéu xi mang thé dugc nap qua do vao than 16 (2),
it nhat mot ong dan khong khi (5) khong khi da nap dugc hat qua do, duong thoi than cam
(3), mang cap nguyén li¢u tho (4), va 6ng dan khong khi (5) duoc ndi véi phan bén cia
than 16 (2), va cura th6i khong khi tao tang s6i (6) duoc bd tri & phan dudi cua than 10 (2) va
khong khi tao tang soi dugc thoi qua do vao than 16 (2), trong do cura thoi ctia duong thoi
than cam (3) dugc dat bén dudi cura hut cua 6ng dan khong khi (5) va bén trén cta thdi
khong khi tao tang soi (6).
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Linh vwe k§ thuit dwoc dé cip

Sang ché d& cap dén 10 nung kiéu tAng s6i cho phép giam lugng nhién liéu chua

chay & clra xa cta 16 nung bang céach to6i vu héa vi tri cap than cam.
Tinh trang ky thuat cia sang che

Théng thudng, trong thiét bi san xuét xi ming 10 ¢ 16 nung kiéu ting sdi, nguyén
li€u thd dugc gia nhiét nho su trao dbi nhiét voi khi néng trong thiét bi nung trudc kiéu
treo 7 duoc x4 ra tir xyclon tﬁng dudi 8 cta thiét bi nung trudce kiéu treo 7 va mot ph?ln
nguyén liéu tho duoc nap rai rac vao ng khi x4 16 quay 9, v6i phan nguyén liéu thd con
lai dwgc clp vao mang cip nguyén liéu thé 12 cuia 1o nung kiéu tang sbi 11 nhu dugc

thé hién trén Fig.6.

Trong 16 nung kidu ting s6i 11, khong khi cao ap dugc thdi vao qua cira théi
khong khi tao tdng sbi 13, budng khi 13a va tAm phan tan khong khi 14 dé tao ra tang
s6i 15. Tai thoi didm nay, khong khi cao 4p gdy chdy mot phan nhién lidu duge cap qua
dudng 6ng cip than cam 16, 1am cho nguyén lidu tho nung dich & dong trong tAng s6i
15 trong khoang thoi gian dinh trude va sau d6 lam cho nguyén li¢u tho bay 1én téi tAm
tw do 17 ndm phia trén ting s6i 15. Ngoai ra, khong khi tir thiét bi 1am ngudi clinke néng
18 duoc hit qua cira hit 19 hdu nhu theo hudng tiép tuyén va nhién liéu duoc clp qua
duong 6ng clp than cam 16 ciing duge ddt chay trong tim tw do 17. Do viy, nguyén
liéu thé dugc nap qua méang cip nguyén liéu thd phia trén 12 va nguyén lidu thd bay 1én

tr bé mit cua tAng s6i 15 duge nung moét cach hiéu qua va nhanh chéng.

Sau d6, tit ca nguyén liéu tho da duge nung duoc khi xa 16 nung cubn theo va di
vao xyclon tach 21. Mat khac, nguyén li€u thé duoc nap rai rac vao 6ng dan khi xa 10
quay 9 cling dugc nung mot phan boi khi xa 16 quay va di vao xyclon tach 21 cung véi
khi x4 10 quay. Ngoai ra, nguyén liéu thd nung dugc gom boi xyclon tach 21 dugc dua

vao 10 quay 20 qua mang cAp nguyén liéu tho 22.
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Mit khéc, khi néng sinh ra trong thiét bi lam ngudi clinke 18 dugc hut vao 10
quay 20 va 10 nung kiéu ting s6i 11 nho luc hit clia quat cam tmg 23. Tuy nhién, lugng
du cta khi néng duoce hut vao 10 quay 20, tao strc chong gi6 10 thap. Do viy, mot phan
dng dan khi xa 160 quay 9 bi giam theo dién tich mt cit ngang va lugng khi néng duoc

hut vao 10 nung kiéu tdng s6i 11 dwoc diéu chinh bang cach sir dung van didu tiét 24.

Trong 10 nung kiéu tAng sbi, nguyén liéu rin nhu than thuong duoe sir dung lam
nhién lidu cho phép nung nguyén lidu xi mang. Cu thé 13, than chira bitum c6 chit lugng
dbt chay cao, dugc nghién thanh bdt min dé st dung. Tuy nhién, dé sur dung mot cach
hiéu qua ngudn tai nguyén han ché, cin st dung céc loai nhién liéu khac nhau nhu than

va coc dau mo co6 chat lugng chéy thap.

Tuy nhién, khi than cam tir than d4 hodc than cbe ¢6 chat lugng chéay thép, duoc
st dung 1lam nhién li€u, thi lugng nhién li¢u chua chay hét & clra x4 cua 16 nung kiéu
tAng s6i & mirc cao va qua trinh chdy xay ra & thiét bi nung trudc kiéu treo. Két qua 13,

nhidt do trong thiét bi nung trudc ting 1&n va sy bam dinh sinh ra trong xyclon hodc
mang cap nguyén lidu thd. Do viy, bat 1oi 14, tinh trang bi tic thuong xuyén xay ra trong
thiét bi nung trudc, can trd sy van hanh. Ngoai ra, trong 10 nung kiéu téng sO1, nhiét do

va ham luong bui 14 rat cao, 1am cho viéc xac dinh trang thai chay tré nén kho khan.

Do vay, Cong b6 don yéu clu cap sang patent Nhat Ban s6 H8-231254 mé ta dudi
day bdc 10 16 nung kiéu tAng sbi d6i v6i nguyén lidu xi ming bao gbm: than 16 dang dng
trong d6 huéng truc ctia 6ng 1a huéng trén-dudi; tAm phan tan khong khi duoc tao ra
hau nhu theo phuong ndm ngang & phan dudi clia than 16 va budng khi bén dudi tim
phén tan khong khi; mang cap nguyén liéu tho nim phia trén tim phan tan khong khi va
qua d6 nguyén liu thd duogc clp; voi cép lidu nam phia trén tdm phan tan khong khi va
qua d6 nhién liéu ran duge cAp vao tAng sbi; 6ng din khong khi thi clp qua d6 khong
khi thir cAp (khéng khi dugc trich) dugc cAp dén bén trén tAm phan tdn khong khi, trong
do voi cép liéu duoc ndi voi than 10 & phén dbe xuéng mot goc 1a 20° hodc 16n hon so

v6i mat phang nim ngang sao cho 1éch vé phia ti€p tuyén so véi hudng tdm.
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Lo nung kiéu tAng sbi thong thudong ndy dung cho nguyén lidu xi mang nung
nguyén liéu tho bing céch dbt chéy nhién ligu. Tuy nhién, v tri ndi cia voi cép ligu va
dang tuong ty dwa vao céc gia tri kinh nghiém va k¥ thudt nay khong tinh dén, vi du, c6
hoic khong ¢ su phin bd clia ham lugng nguyén ligu thd hodc ham luong khi (cu thé
1a khi O2) trong 10 nung kiéu tang s6i. Do vdy, khi than cam tlr than d4 hodc than cbe,
c6 chit luong chay thép, dugc st dung 1am nhién liéu, thi c6 bét loi 12 khong dat dugc
viée nung do va céc duong ng cé thé bi bit kin can trd sy van hanh.

Ngoai ra, i vi cac vat lidu chiu lira nhu than 15, chét lugng d6t chdy qua cao
gay bét loi khién cho nhiét do gﬁn thanh 10 tdng cao cuc by qua mirc, dAn dén kha ning
chay hét cao.

Danh muc tai liéu dugc trich dan

Tai lidu séang ché

Tai lidu sang ché 1: Cong bd don yéu ciu cdp patent Nhat Ban s6 H8-231254
Ban chét ky thuft cia sang ché

Vén dé k¥ thuat

Séang ché duoc tao ra nhim khic phuc cdc nhugce diém néu trén. Muc dich cta
séang ché 12 d& xuét 16 nung kidu ting s6i cho phép giam luong nhién liéu khong chdy
hét & cira x4 cua 10 nung kiéu tng sbi d8 cho phép nung dAy du trong khi vAn ngén chin
dugc tinh trang bi bit ¢6 thé xay ra trong thiét bi nung trude, ngay ca khi than cidm tur
than da hodc than cbe, ¢6 chit lugng chay thép duogc st dung lam nhién liéu.

Phuong tién gidi quyét vén dé

Dé dat duoc muc dich néu trén, sang ché theo diém 1 d@ xudt 16 nung kiéu ting
s61, bao gdm than 16 dang 6ng trong d6 hudng tryc 1a hudng trén-dudi, dudng thdi than
cam ma qua d6 nhién liéu duogc thdi vao than 1o, mang cip nguyén liéu thd ma nguyén
liéu xi ming dugc nap qua d6 vao than 19, it nhAt mot dng din khong khi ma khong khi

duoc din dugc hit qua d6 vao trong 10 nung, dudng thdi than c4m, mang cip nguyén
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liéu thé va ong dan khong khi duge ndi vdi phan bén cta than 10 va clra thdi khong khi
tao tang soi dugc bo tri & phan dudi ctia than 10 va khong khi tao tang s6i dugc thdi qua
d6 vao than 10, trong d6 cira thoi ctia dudng thoi than cdm duogc bo tri bén dudi cira hut

cta ong dan khong khi va bén trén ctra thoi khong khi tao tang soi.

Ngoai ra, sang ché theo diém 2 d& xuét 10 nung kiéu tdng sdi theo khia canh thit
nhét, trong d6 tAm cta cira thdi cia dudng thdi than cam dugc bd tri & vi tri céch ctra
thdi khong khi tao te‘ing s6i 200mm va & vi tri tao v&i hudng chu vi cua than 16 mot gée

nam trong khoang tir 35° dén 145°tlr tAm cia clra nap clla méang cap nguyén liéu thd.

Sang ché dé xuét theo didm 3 d& xuét 10 nung kiéu tang sbi theo khia canh thi
nht, trong d6 tdm cua clra thdi cta duong thdi than cam dugc bd tri & vi tri cach clra
thdi khong khi tao ting soi it nhit 350mm va & vi tri tao véi huéng chu vi cua than 10
mot gbc nam trong khoang tr 90° dén 145° tir tAm cla cira nap clla mang cAp nguyén
liéu tho.

Séang ché theo diém 4 dé xuét 16 nung kiéu tang soi theo khia canh thi nhét, trong
d6 tAm cua cira thdi ciia duong thdi than cam dugc bd tri & vi tri cach ctra thdi khong
khi tao tAng s6i 200mm va & vi tri tao v&i hudng chu vi ctia thdn 10 mét goc nim trong

khoang tir 100° dén 120° tir tAm cla ctra nap clla méang cip nguyén liéu thd.
Hiéu qua cta sang ché

Theo séng ché trong cac didm tir 1 dén 4, ctra thdi ctia dudng thdi than cam duge
nbi v6i phan bén cia than 16 dang bng, trong d6 huéng truc 1a huéng trén-dudi dugc b
tri bén dudi ctra hut ctia dng din khdng khi duge ndi v6i phin bén ciia than 16 va bén
trén cira thdi khong khi tao tang s6i dugc b tri & phan dudi ciia than 10. Do d6, dong
nhién liéu bi tdc dong manh bdi dong khong khi duge dua vao, cho phép nhién ligu duge
thdi vao ving véi ham lugng nguyén liéu thé thap (lam giam kha ning hép thu nhiét c6
duoc tir viée khir cacbon) va ham lugng Oz cao. Do d9, su dbt chay c6 thé duoc cai thién.
Diéu nay cho phép giam lugng nhién liéu khong chay hét & clra x4 cta than 16 nim &

phén bén trén than 1o dé duy tri nhiét do thdp trong thiét bi nung trudc, ngén chin tinh
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trang bit trong thiét bi nung trudc do su bam dinh sinh ra trong xyclon hodc mang cép

nguyén li¢u thd. Do do, cé thé dat duoc sy van hanh thich hop.

Theo sang ché trong diém 2, tim cia ctra thdi cua dudng théi than cam dugc bd
tri & vi tri cach ctra thdi khong khi tao t'?lng s6i 1a 200mm va & vi tri tao v6i hudng chu
vi ctia than 10 mdt gbe ndm trong khoang tir 35° d&én 145° tir tAm clia clra nap clia mang
cép nguyén li€u thd. Do vay, tde do phan ng trung binh débt chay than c6 thé dugc dat
it nhat 12 60% va ty 18 khir cacbon trung binh clia nguyén liéu thd c6 thé dugc dat it nhit
la 50%. Ngay ca khi than cam tu than d4 hodc than cbe, ¢6 chét luong chay thép, duoc
str dung lam nhién lidu, thi lugng nhién liéu khong chay hét & clra x4 clia than 10 & phéan
trén cla than 10 ¢6 thé duoc giam dé duy tri nhiét do thép & thiét bi nung trude, ngan

chin sy bit kin cé thé x4y ra. Hon nita, ¢6 thé lam giam sy bao mon vat li¢u chiu ltra.

Theo séng ché trong diém 3, tAm cua cira thdi ciia dudng thdi than cam duge bd
tri & vi tri cach ctra thdi khong khi tao t'?mg s6i it nhat 350mm va & vi trf tao véi hudng
chu vi ctia than 16 mdt gbc ndm trong khoang tir 90° dén 145° tir tAm cta clra nap cla
mang cip nguyén lidu thd. Do vay, tbc dd phan tmg trung binh d6t chay than c6 thé
duoc dat it nhat 60% va ty 1€ khir cacbon trung binh clia nguyén liéu tho c6 thé duoc dat
it nhat 1a 50%. Ngay ca khi than cam tir than d4 hodc than cbe, c6 chit lwong chay thap,
duogc sir dung lam nhién liéu, thi lugng nhién liéu khong chay hét & clra x4 cia than 10
& phin trén cua than 16 ¢6 thé dugc giam dé duy tri nhiét d6 thip & thiét bi nung truéc,
ngan chén sy bit kin co thé xay ra. Ngoai ra, sw bao mon vat liéu chiu Ira c6 thé duoc
gidm.

Theo khia canh th tu, tdm cla ctra thdi cta duong thdi than cam duoc b tri &
vi tri cach ctra thdi khong khi tao téng s6i it nhat 12 200mm va & vi tri tao v&i hudng chu
vi ctia than 10 mdt géc nam trong khoang tir 100° dén 120° tir tAm clla cira nap clia mang
cép nguyén liéu tho. Do véy, ngay ca khi than cam tir than d4 hodc than cde, ¢6 chit
luqng" chay thép, duoc st dung lam nhién liéu, thi lwong nhién liéu khong chay hét &

cura xa cua than 1o & phén trén cta than 16 ¢6 thé duoc giam dé duy tri nhiét d6 thép o
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thiét bi nung trude, ngdn chin su bit kin ¢ thé xdy ra. Ngoai ra, sy bao mon vat liéu

chiu ltra ¢6 thé duoc giam.
Mo ta vin tit cic hinh vé
Fig.1 1a gian d6 minh hoa 16 nung kiéu tng s6i theo mdt phuong 4n sang ché;

Fig.2A 1 hinh v& thé hién sy twong quan vi tri gitta cira théi ctia dudng thdi than
c4m va cira nap clia mang cip nguyén liéu tho trong 16 nung kiéu ting s6i theo sang ché,
trong d6 ctra thdi ctia duong thdi than cadm dugc bb tri & vi tri bén dudi cira hut ctia 6ng
din khong khi va ctra nap clia mang cép nguyén li¢u thé dugc bb tri & vi tri tao véi

hudng chu vi mot goc 75°;

Fig.2B la gidn dd thé hién twong quan vi tri giita ctra thdi ctia dudng théi than
c4m va cira nap clia mang cip nguyén liéu tho trong 16 nung kiéu tang sdi theo sang ché,
trong dé ctra thdi cia duong thdi than cam dwoc bd tri & vi tri bén dudi cira hit ctia dng
din khong khi va clra nap clia mang clp nguyén liéu thoé duge bb tri & vi tri tao véi

hudng chu vi mgt gée 110°.

Fig.2C la hinh vé thé hién sy tuong quan vi tri gitta ctra thdi cua duong thdi than
c4m va clra nap clia mang cp nguyén liéu tho trong 16 nung kiéu tAng s6i theo sang ché,
trong d6 clra thdi ctia dudng thdi than cam duge bd tri & vi tri khac voi vi tri bén dudi
ctra hut cua dng dan khong khi va clra nap clia mang cAp nguyén lidu thd duoc bd tri &

vi tri tao véi hudng chu vi mot gbe 759

Fig.3 1a d6 thi thé hién géc gifta ctra thdi ctia dudng th6i than cAm va clra nap cia
mang cip nguyén lidu thd v6i huéng chu vi va tbc d6 khir cacbon trung binh ctia nguyén
liéu thé (%) & do cao thdi than cam (h) ctia duong théi than cam 3;

Fig.4 1a dd thi thé hién géc gitra cira thdi cta duong thdi than cAm va clra nap ciia
mang cip nguyén lidu thd véi huéng chu vi va tdc d6 phan Ung trung binh dbt chay than

(%) & d0 cao thdi than cam (h) cua duong thdi than cam 3;
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Fig.5 1a hinh v& duéi dang dd hoa trén may tinh thé hién céac két qua dbi voi mot
phuong 4n theo sang ché va sy thay ddi phan b6 nhiét 6 phu thudc vao su thay dbi vi
tri ciia ctra thdi ciia dudng thdi than cam; va

Fig.6 1a hinh v€& gian lugc thé hién nha méy san xuit xi ming thong thuong.

M3 ta chi tiét sang ché

Nhu duoc thé hién trén Fig.1, Fig.2A, Fig.2B va Fig.2C, 16 nung kiéu ting s6i 1
theo phuong 4n 1 ctia sang ché dugc tao két cdu noi chung bao gém théan 16 dang éng 2,
trong d6 hudng truc 1a hudng trén-dudi, dudng thdi than cdm 3 qua dé than cam lam
nhién lidu duge thdi vao than 10 2, méang cip nguyén liéu thé 4 ma nguyén liéu xi ming
dugc nap qua d6 vao than 10 2, mot s§ (trén c4c hinh v& 12 bbn) dng din khéng khi 5
khéng khi duoc din duge hit qua d6 vao trong 10 nung, dudng thdi than cam 3, mang
cAp nguyén liéu tho 4 va dng dan khong khi 5 duoc ndi v6i phan bén ciia than 16 2 va
ctra thdi khong khi tao ting sbi 6 duoc b tri & phan dudi cha than 10 2 va khong khi tao
tAng s6i dugc thdi qua dé vao than 10. Than 16 2 c6 duong kinh trong nim trong khoang

tir 4 dén 6m.

V& vén d8 nay, bbn dng din khong khi 5 duge nbi v6i phan bén cia than 16 2 &
phin dc xudng sao cho cac tim clia céc clra hit clia 6ng din khong khi 5 duoc bé tri
trén cung mdt chu vi. Cu thé 13, goc gitta duong tAm clia bng din khong khi 5 va mit
phing nam ngang duoc dit nim trong khoang tir 55 va 65°. Hon nita, tde do khi trong
ng dan khong khi 5 dugc dat x4p xi tir 15 dén 18m/gidy. Ngoai ra, tim cira hiit cua bng
dan khong khi 5 duoc bd tri & d6 cao ndm trong khoang xap xi tir 1500 dén 2500mm
bén trén clra thdi khong khi tao ting s6i 6. D& cdp déu khéng khi vao phan dudi 16, mot
s éng din khong khi 5 (thuong 1a bén nhu dugc thé hién trén cic hinh v&) duge bb tri
& cac khoang gan bang nhau theo huéng chu vi.

‘-Méng cAp nguyén liéu thd 4 dugc ndi voi than 10 2 giita cac dng .dﬁn khong khi 5
4 ph'?m déc xubng va gbc gilta méng cip nguyén liéu thd 4 va mit phéng nim ngang

duoc x4c dinh theo kinh nghiém dya vao hé s6 ma sat va géc nghi doi v6i cac hat nguyén
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lidu tho. D6i véi cac nguyén liéu xi mang thong thuong, goc gitta mang cép nguyén ligu
th6 4 va mat phing nim ngang dugc dit x4p xi tir 50° dén 70°. Hon nita, duong kinh cta
mang cap nguyén liéu tho 4 dugc tao ra 1a thich hop d6i véi luong nguyén liu thd dugc
nap. Do vay, tdm cua ctra nap clla mang cip nguyén lidu thé 4 duoc bd tri theo kich
thuéc chidu cao ndm trong khoang xAp xi tir 1500 dén 3000mm bén trén cira thdi khong
khi tao tﬁng s6i 6, mac du kich thudc chiéu cao phu thudc vao ndng suat cua 10 nung
kiéu tAng sbi.

Ngoai ra, cira thoi khong khi tao ting sdi 6 cho phép khong khi cao ap duoc théi
vao than 16 2 qua vi du budng khi 13a va tAm phén tan khong khi 14, nhu duge thé hién
theo vi du thong thuong trén Fig.6. Theo phuong an nay, tdm phan tan khong khi 14
duoc bé tri song song vi hudng kinh ciia than 16 2 nhu cira thdi khong khi tao tAng soi
6. V& vin dé nay, tbc d6 thdi ctia khong khi tao tAng s6i qua cira thdi khong khi tao ting
s6i 6 dugc xac dinh phu thudc vao méat do nguyén li€u tho va sy phan bd kich ¢& hat va
dugce dit 1a ndm trong khoang tir 1,0 dén 2,0m/gidy ddi véi cac nguyén lidu xi ming

thong thuong.

Puong thdi than cdm 3, ma than cdm lam nhién lidu, chéng han, than d4 hoac
than cbc, duoc thdi qua d6 vao than 16 2 bén duéi dng din khong khi bat ky trong sb
bbn ng din khong khi 5 va bén trén cira thdi khong khi tao ting sdi 6. Ngoai ra, dudng
thdi than cam 3 dugc ndi v6i than 16 2 theo kiéu vudng goc véi dudng truc tdm ciia than
16 sao cho kéo dai vé phia tdm ctia than 10 2. Thém nita, tim ctia cira théi cia dudng
thdi than cam 3 dugc b tri thing hang véi tim clia bng dain khong khi 5 so véi phuong
thing dung. Hon nita, tdc d6 khong khi van chuyén theo duong thdi than cam 13 ddi
tuong diéu chinh dé van hanh. Pham vi tdc dd thuong dugc dat nam trong khoang tr 10
dén ZOm/ gidy.

Chidu cao cira thdi ctia dudng thdi than cam 3 tlr cta thdi khong khi tao ting so6i
6 phu thudc vao vi tri cia mang clp nguyén liéu tho 4. Chéing han, khi tAm ctia cira thdi

ctia dudng thoi than cam 3 va tim cua cira nap clla mang cap nguyén liéu tho 4 dugc bd
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tri & cac vi tri so v&i hudng chu vi ctia than 10 2 m6t géc nam trong khodng tir 35° dén

145°, thi cira thdi duge bd tri & dd cao 200mm.

Ngoai ra, khi tim ctia clra thoi ctia dudng thoi than cdm 3 va tdm cla cira nap clia
méang cap nguyén liéu thé 4 dugc bo tri & céac vi tri so voi hudng chu vi ctia thén 16 2
mdt gdc ndm trong khoang tir 90 dén 145°, thi clra thoi dugce bo tri & do cao it nhat la

350mm.

Lo nung kiéu tﬁng s6i 1 ¢6 két chu duge md ta trén duoc tao két cAu trén co s&
cac két qua tinh toan dugc thuc hién boi céc tac gid sang ché trén co s& dong hoc luu
ch4t bang may tinh (CFD - Computational Fluid Dynamics - Bong hoc luu chét bang
may tinh); thdng qua céc tinh todn, céc tac gid sang ché nhan thdy riang, dong than cam
duoc thdi vao qua dudng thdi than c4m 3 bi tac dong bai dong nguyén liéu thd dugc nap
qua méng cip nguyén liéu tho 4 va dong khi qua Sng din khong khi 5 va phét hién ra
chiéu cao cira th(;)i: ctia duong thdi than cam 3 tir clra thdi khong khi tao ting sdi 6 va
tuong quan vi tri thich hgp gitta dudng théi than cdm 3 va méng cdp nguyén liéu thd 4
theo huéng chu vi cta than 10 2 nhu duoc thé hién theo vi du 1 va vi du 2 mé ta bén
dudi.

Khéng khi duoc din vao tao ra sy tuong tac tuwong tu 1én dong than cam khong
phu thudc vao viéc liéu khong khi di vao c6 duge thdi hodc duoc hit vao qua éng dan

khong khi 5 hay khong.

Céc tinh toan theo dong hoc luu chit bing mdy tinh bao gdm viéc dinh lugng
hinh dang thuc té ctia 10 nung kiéu tﬁng s6i va cac diéu kién van hanh va tinh toan béng
s6 dong khi, sur di chuyén hat, phan tng héa hoc va su truyén nhiét str dung mdy tinh,
trong do cai dat -chuong trinh phan tich, d& x4c dinh trang thai d6t chay va nung trong
16 nung kiéu tﬁng sOi str dung dd hoa mady tinh, viéc x4c dinh theo cach khac la khé thue

hién dua vao cac so do thuec te.

Céc phuong phap va cac m6 hinh d6i v6i céc tinh toan theo déng hoc luu chit

bang may tinh 1 nhu sau:
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(1) Phan mém tinh toan ddng hoc luu chét dang s6 (Cong ty R-flow Corporation
Ltd.)

(2) M6 hinh chay rbi: M6 hinh k-¢

(3) Luu chét: khi ly tuéng khong nén dugc

(4) Su lién két 4p sudt-tdc d6: SIMPLE

(5) So d6 roi rac: phuong phap dung tich hitu han

(6) Xung luc: Ngugce dong cAp hai

(7) Pong nang chay rdi: Nguoc dong cAp mot

(8) Mirc do tidu tan chay réi: Ngugc dong clp mot

(9) Néng lugng: Nguoc dong cAp hai

(10) Phén tich hat: phuwong phap phan tir roi rac

(11) Sy tuong tac luu chét dang hat: Su lién két hai duong

(12) Phan tmg dbt chay than cdm: Hy + O2 = H20, CHa + O2 = H20 + CO2, CO +
0,=C0O,, C+ 02=CO2

(13) Mb hinh khir cacbon nguyén liéu th6: CaCO3 = CaO + CO2, m6 hinh 16i

khong phan tng.

Trong sb cac phuong phap va cdc md hinh nay, cdc phuong phap va cac md hinh
tir (2) dén (13) 1a tAt c4 cdc md hinh muc dich chung duogc stt dung mot cach rong rai
bdi ngudi cé trinh d) trung binh trong linh vuc k¥ thudt nay; tir (2) dén (11) dugc str
dung dé thuc hién sy phéan tich luu chét b%lng s d6i voi dong khi hodc dang tuong tu,
(12) duoc st dung dé thyc hién viéc phan tich d6t chay va (13) duoc sir dung dé phan

tich sy khr cacbon cta dé voi.

Viéc d4nh gia st dung cac tinh toan theo dong hoc luu chit bang mdy tinh dugc
thuc hién bang cach tinh todn ty 1& khir cacbon trung binh ctia nguyén liéu thd (%) d6i

v6i cac gbe clia clra thoi ciia dudng thoi than cdm 3 va clra nap clia mang cap nguyén
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lidu tho 4 trong mot s6 trudng hop d6i v6i vi tri cta dudng thdi than cdm 3 va chiu cao
thdi than cam (k) cta dudng thdi than cam 3, nhu duoc thé hién trén Fig.3 va tinh toan
twong tu tdc d6 phan Ung trung binh d6t chay than (%) so vé6i géc gifta clra théi cta
dudng thdi than caAm 3 va clra nap clia mang cAp nguyén liéu thd 4 trong mét s6 trudng
hop dbi voi vi tri cua dudng théi than cam 3 va chiéu cao thdi than cam (h) ctia duong

thdi than cam 3, nhu duoc thé hién trén Fig.4.

Ngoai ra, tbc dd khir cacbon trung binh ctia nguyén liéu thd (%) dugc tinh bang
cach 14y gi4 tri trung binh cta ty 1& khir cacbon d6i v6i mdi nguyén lidu thd & clra xa
cua 10 nung theo trong lugng cua hat chua dugc nung. Téc do phan tmg trung binh d6t
chay than (%) dugc tinh bang cach 14y gi4 tri trong luong trung binh cta tdc do phan
tmg d6t thanh than dbi voi mdi thanh phan than cdm & clra x4 clia 16 nung theo trong
lugng cua than chdy chua tham gia phan ung. Ngoai ra, tbc do khtr cacbon trung binh
cua nguyén liéu thd (%) bang it nhat 50% duogc danh gi4 1a twong Gng véi hiéu sudt
twong dbi cao. Tbc d6 phan tng trung binh d6t chay than (%) bang it nhét 60% dugc

danh gia 1a twong ung véi hiéu suat twong doi cao.

Ngoai ra, dd thi thé hién téc d6 khir cacbon trung binh ctia nguyén liéu thd (%)
trén Fig.3 va dd thi thé hién tdc d6 phan tng trung binh dbt chay than (%) trén Fig.4
lién quan &én 1, trong d6 mdi dudng thdi than cdm 3 dugc ndi véi than 10 bén dudi dng
dan khong khi tuong tGng 5 ‘Vél trong d6 tdm cua ctra thdi cua dudng théi than cam 3
duogce dinh vi & @6 cao 200mm tinh tr cira th6i khong khi tao tﬁng s6i 6, vi du 2 trong do
tAm cta cira thdi cta duong thdi than cdm 3 duoc dinh vi & dd cao it nhét 1a 350mm
(3 SOﬁm, 500mm va 850mm) tinh tir ctra thdi khong khi tao tAng s6i va vi du so sanh
trong d6 mdi duong thdi than c4m 3 duoc ndi vai than 10 & vi tri khac véi vi tri bén dudi
bng din khong khi twong tmg 5 va trong d6 tdm cta clra thdi cta dudng thdi than cam

3 duoc dinh vi & d6 cao la 200mm va 350mm tinh tir clra thdi khong khi tao tﬁng sbi 6.

Vi du thuc hién sang ché
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Thanh phin ctia than dugc sir dung trong vi du 1, vi du 2 va vi du so sénh dugc
thé hién duéi ddy 1a nhu sau.

Tén goi: Than chura bitum

Luong nhiét phat ra (Kcal/Kg): 6700

Luong dé bay hoi (%): 34,3

Cacbon c¢b dinh (%): 49,4

Lugng nudc (%): 6,8

Luong tro (%): 9,5

Khi thay ddi loai than cdm, khdng chi gid tri phan tich quy mé cong nghiép néu
trén bi thay d6i ma ca luong than cam dugc cdp dugc didu chinh d& duy tri téng luong
nhiét khong ddi sinh ra béi than cam duoc nap vao 16 nung.

Vidul

Trude hét, dbi véi cac tinh toan theo dong hoc luu chat bing méy tinh trong vi
du 1, méng cip nguyén liéu thé 4 duge bé tri & vi tri (trén céc hinh v& 1a 75°) gin véi
dudng thdi than cam 3 dugc ndi véi than 16 bén dudi 6ng dan khong khi 5, trén co so
hinh dang ctia 16 thuc té, nhu dugc thé hién trén Fig.1 va Fig.2A. Tai thoi diém niy, tim
clia cira nap clia mang cip nguyén li¢u thd 4 duoc b tri & d6 cao 2000mm bén trén cira
thdi khong khi tao tAng s6i 6 va thing hang v6i tAm clia cira hit clia bng din khong khi
5 dugc b tri thang hang véi cira théi khong khi tao tang s6i 6 theo hudng chu vi.

Ngoai ra, cac tinh toan theo dong hoc luu chit béng may tinh dugc tién hanh dbi
vé6i su bd tri trong d6 tAm cia clra thdi ctia dudng thdi than cam 3 duoc b tri bén dudi
6ng din khong khi 5 duoc bd tri & d6 cao 200mm tinh tir cira thdi khong khi tao téng sO1
6.

Géc gifta cira thdi cia duong théi than c4m 3 va cira nap clia mang cép nguyén

liéu thd 4 l1a nhu sau.
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200mm: 35°, 75°, 110°, 145°

Ngoai ra, d0i véi céac di€u kién van hanh cta 10 thuc té nhu lugng nguyén liu xi

mang dugc nap, van toc dong va nhiét dg, thi cac dit li¢u dugc st dung.

o Théan 102
Puong kinh trong ctia 10 = 4m
Chiéu dai 16 = 25m
e Dudng thdi than cam 3
Luong than cam dugc cip = 7,4 tin/gid
Vén tdc chay khong khi van chuyén = 11m/gidy
Nhiét d§ = 50°C
¢ Maéng cap nguyén liéu tho 4
Nguyén liéu xi mang: 200 tin/gid
Nhiét d§ = 740°C
Van té¢ chay khong khi van chuyén = 0,5m/gidy
e Ong din khong khi 5 (dwoc b6 tri & bbn vi tri theo huéng chu vi)
Khong khi duoc dan vao
Nhiét d6 = 880°C
Vién téc chay = 15,8m/gidy
e Cira thdi khong khi tao ting soi
Khéng khi tao ting soi
Nhiét d6 = 800°C
Van toc chay = 1,64m/gidy
Sau d6, té¢c d6 khir cacbon trung binh cia nguyén liéu thd (%) va tdc d6 phan ting
trung binh d6t chay than (%) duoc dit trén méy tinh d6i véi mbi goc gitra cira thdi cua
dudng thdi than cadm 3 va clra nap clia méng cip nguyén liéu thd 4. Céc két qua dugc

thé hién trén Fig.3 va Fig.4.
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Déi v6i vi du 1 trong d6 duong thdi than cam 3 dugc bé tri bén duéi dng dén
khong khi 5 va ¢ kich thude dg cao 200mm tinh tir cira thdi khong khi tao ting so6i 6, da
phét hién ra rang, tdc dd khir cacbon trung binh ctia nguyén liéu thé (%) trén Fig.3 va
t5c do phan ung trung binh d6t chay than (%) trén Fig.4 1an lugt dugc dit it nhit bang
50% va it nhét bing 60% bang cach bd tri dudng thdi than cam 3 va méang cip nguyén

liéu tho 4 sao cho gdc gifta clra thoi ciia duong thoi than cdm 3 va clra nap cua mang

cAp nguyén liéu th6 4 ndm trong khoang tlr 35° dén 145°.
Vidu2

Sau d6, trong vi du 2, gidng nhu trong vi du 1, méng cAp nguyén liu thé 4 duoc
b6 tri & vi tri (trén cac hinh v& 1a 110°) tiép theo tir dudng thdi than cam 3 dwoc ndi véi
than 10 bén dudi éng din khong khi 5, trén co s& hinh dang ctia 10 thuc té, nhu dugc thé
hién trén Fig.1 va Fig.2B. Tai thoi diém nay, tdm ctia clra nap clia mang cAp nguyén liéu
thé 4 duge bd tri & d6 cao 2000mm bén trén cira thi khong khi tao tang sdi 6 va thang
hang véi tAm cta cira thbi 6ng din khong khi 5 duogc bé tri thing hang vdi cira thbi

khéng khi tao tAng s6i 6 theo huéng chu vi.

Ngoai ra, céc tinh toén theo dong hoc luu chit trén mdy tinh dugc tién hanh d6i
v6i vide bé tri thiét bi, trong d6 tAm cua ctlra thbi ctia dudong thdi than cam 3 duogc bd tri
bén duéi dng din khong khi 5 duge b tri it nht 13 350mm bén trén ctra thdi khong khi

tao téng s0i 6, trong vi du 2, & ba kich thude do cao 1a 350mm, 500mm va 850mm.

Géc gifra ctra thoi ctia duong thdi than cdm 3 va clra nap cia mang cap nguyén

lidu thé 4 d6i véi mdi do cao cia cira thdi ctia duong thdi than cdm 3 13 nhu sau.
350mm: 35°, 75°, 110°, 145°
500mm: 50°, 110°, 160°

850mm: 50°, 110°, 160°
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Hon nita, ddi véi céc diéu kién van hanh cua 10 thue té nhu lugng nguyén liéu xi
mang dugc nap, van tde chay va nhiét do, giéng nhu trong vi du 1, dit liéu sau day duoc
stt dung lam vi du.

e Thanlo2
Pudng kinh trong cta 160 = 4m
Chiéu dai 10 =25m
e Duodng théi than cam 3
Lugng than cdm dugc cép =74 tén/gié
Vén tdc chay khong khi van chuyén = 11m/gidy
Nhiét d6 = 50°C
o Mang cip nguyén liéu tho 4
Nguyén lidu xi mang: 200 tan/gid
Nhiét d6 = 740°C
Van téc chay khong khi van chuyén = 0,5m/gidy
o Ong din khong khi 5 (dugc bé tri & bdn vi tri theo huéng chu vi)
Khoéng khi duge din vao
Nhiét d6 = 880°C
Van téc chay = 15,8m/gidy
e Ctra théi khong khi tao ting sbi
Khéng khi tao tAng sdi
Nhiét d6 = 800°C
Van téc chay = 1,64m/gidy

Sau d6, ddi véi mdi kich thude chidu cao cta cira thdi ctia dudng thdi than cdm
3, téc d6 khtr cacbon trung binh ctia nguyén liéu thd (%) va tdc d6 phan Gng trung binh
@bt chay than (%) dugc dat trén méy tinh d6i véi mdi gbe giita clra thdi ctia dudng thdi
than cdm 3 va clra nap clia mang cAp nguyén lidu tho 4. Cac két qua duogc thé hién trén

Fig.3 va Fig.4.
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Déi v6i vi du 2 trong d6 dudng thdi than cam 3 duge bd tri bén dudi dng din
khong khi 5 va & kich thuée d6 cao it nhét 14 350mm tinh ti cira thi khong khi tao ting
s6i 6, d4 phat hién ra rang, tdc do khir cacbon trung binh clia nguyén ligu thd (%) trén
Fig.3 va tbc d6 phan tmg trung binh dbt chay than (%) trén Fig.4 lan luot duoc dat it
nhét bing 50% va it nhit bing 60% theo cach b tri duong théi than cam 3 va mang cap
nguyén liéu tho 4, sao cho goc gifta cra théi cia dudng thdi than cdm 3 va clra nap clia

mang cAp nguyén lidu thd 4 nam trong khoang tir 90° dén 145°.

D3 phat hién ra rang, khi dudng thdi than ca4m 3 duoc bd tri bén dudi dng dan
khong khi 5 va & kich thude do cao it nht 1a 500mm tinh tir cira thdi khong khi tao ting
sbi 6, thi tdc d6 khir cacbon trung binh ctia nguyén liéu thd (%) 1a cao va it nhét bang
50% nhung nhiét d6 khi gén thanh 10 trong than 16 2 1a cao & vi tri cao tir 5 dén 20m khi
duong thdi than cam 3 duoc lép gin véi mang cAp nguyén liéu tho 4 bén dudi éng dan

khong khi 5 hon. Két cAu nay c6 thé khién cho gach trén than 16 2 bi dbt chay.
Vi du so sanh

Ngoai ra, theo vi du so sanh, gibng nhu trong céc vi du 1 va 2, mang cip nguyén
liéu thd 4 dugc bd tri & vi tri (trén cac hinh vé 1a 75°) gan hon véi dudng thdi than cam
3 duoc nbi véi than 10 & vi tri khac véi vi tri bén dudi éng dan khong khi 5, trén co s&
hinh dang ctia 16 thuc t&, nhu dugc thé hién trén Fig.2C. Tai thoi diém nay, tAm cla cira
nap clia mang cip nguyén liéu tho 4 dugc b tri & d6 cao 2000mm bén trén cira thdi
khong khi tao tAng sbi 6 va thing hang véi tim ctia ctra thdi dng din khong khi 5 dugc

b tri thing hang véi cira thdi khong khi tao tAng s6i 6 theo hudng chu vi.

Ngoai ra, cac tinh toan theo dong hoc luu chét béng may tinh dugc thuc hién dbi
v6i phuong an bd tri céc thiét bi trong d6 tAm cuia cira thdi ctia dudng théi than cam 3
duoc bd tri & vi tri khac véi vi tri bén dudi 6ng dan khong khi 5 duge bd tri theo mdi
kich thude trong sb hai kich thuée chiéu cao 1a 200mm va 350mm tinh tir ctra thdi khong

khi tao ting s6i 6.
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Géc gitta cira thoi cia dudng thoi than cam 3 va clra nap clla mang cap nguyén

liéu thé 4 d6i véi mdi db cao cia clra thdi coa duong thdi than cam 3 14 nhu sau.
200mm: 20°, 75°, 110°, 160°
350mm: 20°, 75°, 110°, 160° -

Hon nfra, d0i v6i cac di€u kién van hanh cta 10 thuc t€ nhu lugng nguyén lidu xi
ming dugce nap, van tdc chay va nhiét do, giong nhu trong céc vidu 1 va 2, dit liéu sau

day vi du dugc st dung.

e Thanlo 2
Duong kinh trong ctia 10 = 4m
Chiéu dai 16 = 25m
e DPudng thodi than cam 3
Luong than cam duoc cip = 7,4 tAn/gid
Van tc chay khong khi van chuyén = 11m/gidy
Nhiét d6 = 50°C
e Mang cip nguyén ligu tho 4
Nguyén liéu xi mang: 200 tén/gio
Nhiét do = 740°C
Van tdc chay khong khi van chuyén = 0,5m/gidy
e Ong dan khong khi 5 (dugc b tri & bbn vi tri theo hudng chu vi)
Khong khi duoc din vao
Nhiét 46 = 880°C
Van téc chay = 15,8m/giy
e Cua thdi khong khi tao tAng s6i
Khéng khi tao ting soi
Nhiét d6 = 800°C

Van tdc chay = 1,64m/gidy
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Sau d6, déi véi mdi kich thude chiéu cao ctia cira théi ctia dwong thdi than cam
3, tbc dd khir cacbon trung binh clia nguyén liéu thd (%) va tbc d6 phan tng trung binh
d6t chay than (%) dugc dit trén mdy tinh di v6i mdi goc gitra cira thdi ctia duong théi
than cdm 3 va clra nap cua mang clp nguyén liéu tho 4. C4c két qua duoc thé hién theo

cac duong dut nét trén Fig.3 va Fig.4.

Do vay, trong vi du so sanh trong d6 dudng thdi than cam 3 duogc bd tri & vi tri
khéc véi vi tri bén duéi dng dn khong khi 5 va véi cae kich thude do cao 1a 200mm va
350mm tinh tir ctra thdi khong khi tao tAng sbi, so véi goc gifta clra théi cta duong thdi
than cdm 3 va clra nap clia mang clp nguyén liéu tho 4, thi khong tao ra duge goc thich
hop gép phan tao ra hidu sut cao, trong d6 tdc d6 khir cacbon trung binh cua nguyén
liéu thd (%) trén Fig.3 it nhét bang 50% va trong d6 tdc d6 phan ng trung binh dbt chay

than trén Fig.4 it nhat bang 60%.

Céc két qua tinh toén theo dong hoc luu chét trén may tinh trude hét chi ra ring,
khi clra théi ctia dudng thdi than cam 3 dugce bd tri bén dusi dng dan khong khi 5, thi
nhiét d6 khi & phin duéi ctia than 10 2 1a cao hon so véi khi clra thdi ciia duong thdi
than cam 3 khong duge bé tri bén dudi dng din khong khi 5, nhu duge thé hién trén
Fig.5. Didu ndy chi ra ring, khi ctta thdi ctia dudng thdi than cdm 3 dugc b tri bén dudi
bng din khong khi 5, than cam duogc d6t chay nhanh, din dén chat luong chay dugc cai
thién.

Ngoai ra, nhu dugc thé hién trén Fig.3 va Fig.4, khi duong thdi than cam 3 dugc
lap vao than 16 & vi tri cach xa mang cap nguyén lidu tho 4 bén dusi cira hut ciia bng
dan khong khi 5, vi tri cAp than cam c6 thé duogc t6i vu hoa bing cach bd tri dudng thbi
than cam 3 véi chiu cao it nhit 1a 200mm tinh tir ctra thbi khong khi tao tang soi 6.

Hon nita, khi dudng thdi than cam 3 dugc lip & vi tri gan véi mang cip nguyén
liéu thd 4 bén dudi cura hut cua dng din khong khi 5, & dd cao 350mm tinh tir clra thdi
khong khi tao t?lng s6i 6, thi dong than cdm dugc twong tac mot cach manh mé boi dong

nguyén liéu tho va dich chuyén tir mdt ving c¢6 ham lugng nguyén liéu tho thap va ham
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luong O2 cao, dan dén téc do phéan tng ddt thanh than thép. Do vay, da phat hién ra réng,
khi dudng thdi than cdm 3 duoc bd tri & dd cao 200mm tinh tir cira thoi khéng khi tao
tAng soi 6, thi sw va dap ctia dong nguyén lidu tho bi gidm, cho phép than cam duoc thdi
vao ving cin thiét, cho phép vi tri cip than cdm duogc t6i wu héa. Ciing phat hién ra ring,
khi dudng thdi than cam 3 duogc bd tri & d6 cao it nhat 1a 500mm tinh tir cira thoi khong
khi tao ting s6i 6, thi dong than cam c6 thé duge thdi vao ving mong mudn nhung lai
X4y ra su dbt chay qua muc cuc bd, voi Kkét qua la nhiét do gén v&i thanh 10 trd nén cao

qua mic lam ting kha ning chay hét.

Ngoai ra, d phat hién ra ring, khi duong théi than cam 3 dugc lap vao vi tri khac
v6i vi tri bén dudi dng dén khong khi 5, dong than cam chi bi va dép yéu boi dong khong
khi dugc dua vao nhung lai bi va ddp manh bdi dong nguyén li€u tho, trir vi€éc ngan
khéng cho than ca4m dugc thdi vao ving mong mudn, v&i két qua 13 sy ddt chay bi anh

hudng bat ké viéc than cam duge thoi vao tir dau.

Nhu duoc thiy theo cac két qua trong cac vi du 1 va 2, trong 16 nung kiéu ting
s6i dugce boc 16 trong phuong an néu trén, clra thdi cta dudng thdi than cam 3 dugc nbi
v6i phin bén ciia than 10 dang 6ng 2, trong d6 huéng truc 1a huéng trén-dudi duoc b6
tri bén duéi cira hat cta éng din khong khi 5 dwoc ndi v6i phan bén cla than 16 2 va
bén trén cira thdi khong khi tao ting s6i 6 duoc bé tri & phan dudi ciia than 16 2. Do vay,
dong nhién liéu dugc tuong tdc mdt cach manh mé boi dong khong khi duge dua vao,
cho phép nhién li¢u dugc thdi vao ving véi ham lugng nguyén liéu thd thép (diéu nay
lam giam kha néang hép thu nhiét do sy khir cacbon) va ham lugng O; cao. Do d6, su dbt
chay c6 thé duc_)ré cai thién. Diéu nay cho phép giam luwong nhién liéu khéng chay hét &
cura xa cua than 10 2 duoc dat & phﬁn trén cla than 10 dé duy tri nhié¢t d6 trong thiét bi
nung trude thip, ngin chin tinh trang bi bit trong thiét bi nung trudc do sy bam dinh
sinh ra trong xyclon hoic mang cip nguyén liéu thd. Do d9, c6 thé dat duoc sur van hanh

thich hop.
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Ngoai ra, tdm cia cira thdi cua dudng thdi than cam 3 duge bd tri & vi tri cach
ctra thdi khong khi tao tAng s6i 6 200mm va & vi tri tao v&i hudng chu vi ctia than 16 2
mdt gbe ndm trong khoang tir 35 dén 145° tir tAm ciia cira nap clia mang cip nguyén lidu
thd 4. Do viy, tdc d6 phan tng trung binh d6t chay than c6 thé dugc dit it nhat 1a 60%
va ty 1€ khir cacbon trung binh ctia nguyén liéu tho cé thé duoc dat it nhat 1a 50%. Ngay
ca khi than cam tlr than d4 hodc than cde, c6 chit lugng chay thép, dugc st dung lam
nhién lidu, thi luong nhién lidu khong chay hét & cira xa cta than 10 2 & phan trén cla
than 10 ¢6 thé duoc giam dé duy tri nhiét d6 thip & thiét bi nung trude, ngan chin su bit
kin c6 thé xay ra do sy bam dinh sinh ra trong xyclon hoic mang cAp nguyén liéu tho.

Ngoai ra, sy bao mon vét li¢u chiu Itra c6 thé dugc giam.

Khi tAm cua ctra thdi cia duong thdi than cam 3 dugc bd tri & vi tri it nhét 1a
350mm céch cira thdi khong khi tao téng s6i 6 va & vi tri tao v&i hudng chu vi cta than
10 2 m6t gbe ndm trong khoang tir 90 dén 145° tir tAm cta clra nap ctia mang cip nguyén
lidu thd 4, thi téc d6 phan tng trung binh dbt chay than c6 thé dugc dat it nhit 1a 60%
va ty 1€ khtr cacbon trung binh ctia nguyén liéu thé co thé duoc dat it nhét bz“mg 50%.
Ngay ca khi than cam tir than d4 hodc than ce, ¢6 chét lugng chay thép, dugce st dung
lam nhién liéu, thi lugng nhién li¢u khong chay hét ¢ cira x4 cia than 10 & phin trén clia
than 16 ¢6 thé dugc giam dé duy tri nhiét do thép & thiét bi nung trudc, ngan chan sy bit
kin c6 thé xay ra do sy bam dinh sinh ra trong xyclon hoic mang cip nguyén liéu tho.

Ngoai ra, sy bao mon vt li¢u chiu ltra c¢6 thé dugc gidm.

Hon nira, khi tam cua ctra thdi cta duodng thdi than cdm 3 dugce bd tri & vi tri cach
clra théi khong khi tao téng s6i 6 it nhaAt 200mm va & vi tri tao v&i hudng chu vi cta
than 10 2 modt géc ndm trong khoang tlr 100 dén 120° tir tAm ctia cira nap cia mang cap
nguyén liéu thd 4. Do véy, ngay ca khi than cam tir than d4 hodc than cbe, ¢6 chét lugng
chay thép, duoc str dung 1am nhién liéu, thi lugng nhién li¢u khong chay hét & cira xa
ctia than 10 2 & phén trén ctia than 10 ¢6 thé dugc giam dé duy tri nhiét do thép & thiét b
nung trudc, ngan chan sy bit kin c6 thé xay ra do sy bam dinh sinh ra trong xyclon hodc

méng cap nguyén liéu thd. Ngoai ra, sy bao mon vat liéu chiu lra ¢6 theé dugc giam.
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Kha nang tng dung trong cdng nghiép

Sang ché c6 thé duge s dung doi cé 10 nung kiéu tang séi dang ong trong do

hudng truc 14 hudng trén-dudi.
Danh muc céc sb chi din
1 Lo nung kiéu ting sbi
2 Than 1o
3 Pudng thdi than cam
4 Méng cip nguyén lidu thd
5 Ong dan khong khi

6 Cira thoi khong khi tao ting sbi
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1. Lo nung kiéu tang s6i bao gdm than 10 dang 6ng (2), trong d6 hudng truc cua 10 1a
hudng trén-dudi, duong thdi than cadm (3) ma nhién liéu duoc thdi qua d6 vao than 10,
mang cép nguyén liéu thd (4) ma nguyén liéu xi ming thd duoc nap qua d6 vao than 10,
it nhit mot 6ng dan khong khi (5) ¢6 cira nap ma khong khi di qua d6 vao 6ng dan khong
khi (5) va ctra hiit ma khong khi duoc din qua d6 vao 10 nung, dudng thdi than cam (3),
mang cap nguyén lidu thd (4), va dng din khong khi (5) duoc nbi v6i phin bén cta than
10, va cira thdi khong khi tao ting s6i (6) dugc bd tri & phan dudi cia than 10 va khong
khi tao ting s6i duoc thdi qua d6 vao than 1o, trong d6 ctra thdi ctia dudng thdi than cam
(3) duge nbi v6i than 16 vudng goc véi dudng truc tim ctia n6 dé kéo dai vé phia tAm
ctia than 16 va tAm cia cira thdi ctia dudng thdi than cam (3) duoc bd tri thing hang vé6i
tAm cta dng din khong khi (5) so véi phuong thing dimg, va ctra thdi ctia dudng thdi
than cam (3) duoc dat bén dudi cira hut ctia dng dan khong khi (5), va trong d6 tAm cia
ctra thdi cta duong thdi than cam (3) duge b tri & vi tri cach cira thdi khong khi tao
tdng s6i (6) 1a 200mm va & vi tri tao v&i hudng chu vi ctia than 10 mdt géc tir 35° dén

145° tir tm ctia cira nap cta mang cap nguyén liéu tho (4).

2. Ld nung kiéu ting s6i bao gdm thén 10 dang dng (2), trong d6 hudng truc cta 16 1a
hudng trén-dudi, dudong thdi than c4m (3) ma nhién liéu dugc théi qua dé vao than 1o,
mang cip nguyén liéu tho (4) ma nguyén liéu xi ming thé duoc nap qua dé vao than 10,
it nhdt'mot bng dan khong khi (5) ¢6 cira nap ma khong khi di qua d6 vao éng dan khong
khi (5) va cira hut ma khong khi duge din qua d6 vao 16 nung, dudng théi than cam (3),
mang cAp nguyén lidu tho (4), va dng dan khong khi (5) dugc ndi véi phan bén ctia than
10, va cira thi khong khi tao ting s6i (6) duge bé trf & phan dudi cua than 16 va khong
khi tao tAng s6i dugc thdi qua d6 vao than 10, trong d6 ctra thdi ctia dudng thdi than cam
(3) duoc nbi véi than 16 vudng goc véi duong truc tim ctia nd dé kéo dai vé phia tam
cta than 16 va tAm cia cira thdi ctia dudng thdi than cam (3) dwgce bd tri thing hang véi
tam cua dng dan khong khi (5) so véi phuong thiang dimg, va ctra théi clia dudng thdi

than cam (3) dugc dit bén duéi cira hiit ctia dng dan khong khi (5), va trong d6 tdm cta
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ctra thdi ctia dudng thdi than cam (3) duge b tri & vi tri cach cira thdi khong khi tao
tAng s6i (6) it nhit 350mm va & vi tri tao mot gbe tir 90° dén 145° tir tAm ciia clra nap
clia mang cAp nguyén lidu thd (4) so v6i huéng chu vi clia than 10 mdt goc tir 90° dén

145°.

3. Ld nung kiéu ting sbi bao gém than 10 dang éng (2), trong d6 huéng truc cta 10 13
huéng trén-dudi, dudng thdi than cadm (3) ma nhién liéu duoc thdi qua d6 vao than 10,
mang cip nguyén lidu thd (4) ma nguyén lidu xi ming tho duge nap qua d6 vao than 19,
it nhdt mot dng din khong khi (5) ¢ cira nap ma khong khi di qua d6 vao bng dan khong
khi (5) va ctra hat ma khong khi duoc dn qua d6 vao 16 nung, duong thdi than cam (3),
méng cAp nguyén liéu tho (4), va 6ng dan khong khi (5) duge ndi véi phan bén clia than
10, va ctra thdi khong khi tao tng s6i (6) duge bd tri & phan duéi cta than 16 va khong
khi tao tAng sdi duoc thdi qua d6 vao than 16, trong d6 cira thdi clia dudng théi than cam
(3) duoc ndi vé6i than 16 vudng gbéc véi dudng truc tdm clia nd dé kéo dai vé phia tim
ctia than 10 va tAm cua ctra thdi ctia dwong thdi than cam (3) dwoc bd tri thiang hang véi
tAm cta 6ng din khéng khi (5) so véi phuong thang diémg, va cira théi ciia dudng théi
than cam (3) duoc ddt bén dudi cura hat cia dng dan khong khi (5), va trong d6 tdm clia
ctra thdi cua dudng thdi than cam (3) duoc bd tri & vi tri cach cira thdi khong khi tao
tang so6i (6) it nhéit 12 200mm va & vi tri tao v&i huéng chu vi cta than 10 mot goc tir

100° dén 120° tir tAm cua cira nap clia méang cip nguyén lidu thd (4).
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FIG. 3
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FIG. 4
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FIG. 6
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