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(57) Trong hoat dong 16 cao trong d6 16p quing duoc tron than cdc va 16p than cde duoc
tao ra trong 16 cao, do thAm khi théa mén trong 10 cao dat dugc bang cach diéu chinh thich
hop ty 1¢ than cbe duoge tron trong 16p quang duoc tron than cde tuong Gmg voi ham lugng
than cdc nho trong than coc dung dé tao ra 16p than coc. Sang ché dé cap dén phuong phap
nap nguyén liéu thd vao 16 cao, bao gdm budc tao ra xen k& cac 16p quing dugc tron than
coc va cac 1op than cde, bude sir dung bd cam bién dé do kich ¢ hat cua than cde ~dung dé
tao ra 16p than cdc ma dugce dat trén thiét bi van chuyen dé van chuyen than cbc dén 10 cao
dé xac dinh ty 1& cac hat than cbc c6 truc nhé bang hodc nhé hon tri s6 tlly ¥ nam trong
khoang tr 5 mm dén 35 mm trong than cdc, bude thiét 1ap ty 1€ than cde duoce tron trong
nguyén li€u thé dugc tron twong ung véi ty 1€ da xac dinh nho hon ty 1€ than cde duoc tron
trong nguyén li¢u tho dugc tron thoa man diéu kién co ban ma dugc xac dinh 1a diéu kién
trong d6 than cdc dung dé tao ra 16p than cbc khong chira cac hat than cde ¢6 truc nho 1a
35 mm hodc nho hon, va budc bd sung luong than cbc twong tng véi d6 chénh 1éch duoc
tinh toan bﬁng cach léy ty 1€ than cde duge tron & didu kién co ban trir di ty 1€ than cde
dqqc tron duoc thiét 1ap theo ty 1¢ da néu vao lugng than coc ma dung dé tao ra 16p than
coc.
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Linh v k§ thuit dwoe dé cap

Sang ché dé cap dén phuong phap nap nguyén liéu tho vao 16 cao, va cu thé 1a
dé cap dén phuong phap nap nguyén lidu thd vao 16 cao ma trong do, trong qua trinh
van hanh 16 cao ma trong d6 16p quing duge tron than coe va 16p than cbe xen ké duoc
tao ra trong 10 cao, do thAm khi théa man trong 10 cao dat dugc béng_céch diéu chinh
thich hop ty 1¢ than cdc duoc tron trong 16p quing duge tron than cde theo cac dic tinh

ctia than cbc dé tao ra 16p than cdc.
Tinh trang ky thuit ciia sang ché

Ngay nay, ¢6 nhu cau lam giam luong phat thai khi CO» theo quan diém dé ngin
sy néng 1én toan ciu. Trong nganh cong nghi¢p sit thép, vi khoang 70 % theo khbi
lugng cua lugng phat thai khi CO; 1a do lugng phat thai tir 10 cao ma trong do san Xudt
gang, nén c6 nhu cau lam giam luong phat thai khi CO» tir 10 cao. C6 thé 1am giam
luong phét thai khi CO; tir 10 cao bang cach lam giam lugng chat khir (nhu than cdc,
than nho vun, va khi ty nhién) dugc sir dung trong 10 cao. O day, trong 10 cao, khi
quing sét (sau ddy dugc goi 1a "quang"), ma 12 nguyén liéu thd, va than cbe, ma 1a chét
khir, thuong dugc nap qua dinh 10 cao dé nguyén lidu nay duoc dua vao trong cac 16p

xen k€, cac 16p quing va l6p than cbc dugc tao ra trong 16 cao.

Mait khéc, trong truong hgp ma luong chéit khir, dic biét 13, than cde, duoc lam
giam, vi vé luong than cc ma tao ra khi luu théng trong 10 cao giam xudng, nén do
giam 4p suat ctia khi trong 10 cao ting 1én. Trong 10 cao duoc st dung thong thudng,
khi nhiét do éﬁa quang sit ma da duoc nap qua dinh 10 cao dat dén nhiét dd ma & do
quang sat bat dau nﬁém ra, thi 16p quéng bién dang dudi trohg lugng cda nguyén liéu
thd ¢6 & trén d6 trong khi l4p ddy khoang tréng trong d6. Do d6, & phan dudi cua 10
cao, d6 giam 4p suét cta khi cta 16p quang 1 rt cao, va tao ra 16p (sau ddy dugc goi
1a "ving dinh két"), ma trong d6 xay ra sy dinh két ciia quang va khi luu thong khé
khan. Anh huéng cta d6 thim khi ctia ving két dinh nay dén d6 thAm khi cta toan bo

10 cao du 16n dé di€u chinh nang suat cua 10 cao.
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Céc vi du da biét vé phuong phép hiru hiéu dé cai thién do thdm khi ciia ving
két dinh bao gdm phuong phap ma trong d6, bang cach hap xen k& nguyén li€u thd
(duogc goi 1a "nguyén liéu thd dugce tron”) vao 16 cao, ma nguyén li¢u tho nay dugc tao
ra bang cach tron quing va than cbc c6 duong kinh hat twong dbi nhé, va than coc c6
duong kinh hat trong dbi 16n, 16p quing dugc tron than cde, ma dugc tao ra tir nguyén
li¢u thd dugc trn, va 16p than cbe, ma duoc tao ra tir than cde ¢6 duong kinh hat
tuong dbi 16m, duoc tao ra xen k&. Nghia 1a, budc tron than cbe trong 16p quing da
duoc biét dén 1a hitu hiéu, va nhidu k§ thuét dé tao ra 16p quing duoc tron than cbc da

duogc dé xuat.

Vi du, Tai liéu sang ché 1 dé xuét giai phap k¥ thust ma trong do, trong 16 cao
khong c6 chudng, than cbe duge nap vao phéu & phia dau ra trong sd cic phéu nap
quing dé d6 than cbc 1én trén dinh ctia quing trén bing chuyén, quing va than cbc sau
d6 dugc nap vao phéu dinh 16, va quing va than cdc duge nap vao 16 cao qua méng

quay dugec.

" Tai liéu sang ché 2 @& xuét giai phat k¥ thuat ma trong dé, trong 16 cao khong c6
chuéng, khi than cbc hodc quing ma da duoc giit trong cac phéu dinh 16 duoc nap theo
cach toa tron tir tAm cua 10 vé phia thanh cua 10, than cdc va quing duge nap dong thoi
bang cach nap than cbc ma da duoc gitt & mot trong s6 cac phéu dinh 10 va bang cach
bt diu nap quing ma da duoc giit trong phéu dinh 16 khac khi lugng than cbe duoc
nap dat dén luong duoc xéac dinh trude 1a tir 5% theo khdi lugng dén 50 % theo khdi
luong cia lugng than cde can duoc nap vao trong mot mé. Tai liéu sang ché 2 dé xuit
1a, d6i véi giai phép nay, c6 thé thuc hién dong thoi 3 qua trinh xir Iy mé, nghia 13, qua
trinh xtr Iy nap than cbc théng thuong, qué trinh xi Iy nap than cdc & trung tdm, va qua

trinh xtr Iy nap hdn hop.

Tai liéu sang ché 3 dé xudt giai phap ky thuat dé nap nguyén liéu tho ma trong
d6 quang va than cbe duge nap vao 1o cao sau khi toan b9 quang va than cde da duoc
tron hoan toan dé ngan sy mat 6n dinh vé hinh dang ctia ving dinh két va giam viéc st |
dung khi & ving gan phan trung tim ciia 10 cao trong qua trinh van hanh 16 cao nhém

muc dich van hanh 6n dinh va lam tang hiéu tng nhiét.
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Ngoai ra, Tai liéu sang ché 4 dé xudt giai phap k¥ thuat dé st dung tac dung ctia
than cdc duge tron ma 1am ting do phan tmg ma trong d6 d6 phan tng trong 16 cao
duoc lam ting 1én bang cach cho quing c6 dd phan tmg fhép phan tmg & hiéu sut cao

do tron than ce c6 dd phan tmg cao va quing c6 dd khir thip theo JIS.

Mit khéc, do lugng than cbe duogc nap vao 10 cao (con dugc goi la "ty 1¢ than
c¢b¢") hiu nhu khong dbi, nén c6 su giam xudng twong ddi vé do day ciia 16p than coe
trong tru(‘)hg hop ma than cdc dugc tron trong quing. Da biét 1a, khi ¢6 su giam xudng
v& d6 day cua 16p than cbc trong 10 cao, thi ¢é su tang 1én vé do giam ap suit clia khi
trong ving két dinh, ma trong d6 quing mém ra va tan chay, ma dan dén su giam

xudng vé kha nang 6n dinh khi hoat déng.

Mot sb dé xuét da duge thue hién dé ngan sy tang Ién vé do giam ap suét cua
khi do sy giam xudng vé& d6 day ciia 16p than cbc nay. Vi du, Tai liéu sang ché 5 dé
xudt giai phap k¥ thuat dé ngin su giam cuc bo vé d6 day cta 16p than cdc ma trong
dé ving ma than cde duge nap vao di qua dugc thiét 1ap 1a 40% hodc 16n hon cua phén
¢b 16 tir thanh 10 theo hudng téa tron cua 10, va do day trung binh ciia mét 16p than cde
& phan ¢6 10 duoc thiét 1ap 1a 60 cm hodc 16n hon. Ngoai ra, Tai liéu sdng ché 6 dé
xuét giai phap k¥ thudt ma trong d6 lwong than cbc duge nap thong qua phan dinh 16
duogc diéu chinh dé do day trung binh cta 16p than cdc & bung 10 13 250 mm hogc 16n

hon.

Do Tai lidu sang ché 5 va Tai liéu sang ché 6 d& xuét cac diéu kién van hanh
trong trudng hop ma luong than cbc 16n khong duge tron trong quing, va do  do
thAm khi cua 16p quiang dugc tron than coc (16p quing) ting Ién trong trudng hop ma
lwong 16n than cbe duge tron trong quing, nén duoc xem xét 1a ¢o thé mo rong giGi
han vé gi¢i han dudi ctia d6 day caa 16p than cbc.

Danh sach ddi ching

Tai liéu sang ché
PTL 1: Cong bd don Nhat Ban s6 3-211210
PTL 2: Cong bd don Nhat Ban sé 2004-107794
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PTL 3: Cong b6 don Nhat Ban s 53-152800

PTL 4: Cong b6 don Nhat Ban s6 64-36710

PTL 5: Cong bd don Nhat Ban s 7-18310

PTL 6: Cong b6 don Nhat Ban sé 11-506393.
Ban chét k§ thuit ciia sang ché
Vin @& ky thuat

O day, mac du than cde dé tao ra 16p than cde duoc st dung sau khi da dugc
chon béng cach st dung sang co mét ludi sang dugc xac dinh trude, toan bd than cde
(sau day, con dugc goi la “than cbe nhé") ¢6 duong kinh hat béng hodc nhé hon mit
ludi sang khong phai Iuc nao cling di qua sang. Do do, c¢6 su thay d6i vé cac dic tinh
ctia than cbc dé tao ra 16p than coc trong qua trinh hoat dong thong thudng ctia 10 cao,

va ¢6 su thay ddi vé ham lugng than cbc nhé trong 16p than cbe phu thude vao cac dic

tinh cuda than coc.

Do ¢6 su giam Xuéng vé @6 thAm khi khi c6 su tang 1én vé ham lugng than cbe
nho trong 16p than cde, nén can thiét, trong trudng hop nay, dé dat duoc do thdm khi
cta 16p than cdc théa déng, nghia 13, d6 thAm khi théa ddng clia 16 cao bang cach lam
ting do day cta 16p than cdc. Tuy nhién, khi d6 day caa 16p than cbe duge 1am tang
1én, can thiét lam gidm ty 1€ than cbe duoc tron trong nguyén li¢u thd dugc tron. Viéc
nay 1a do, néu ty 1é than cc dugc tron trong nguyén lidu thd duge tron khong duge
lam giam, thi s& lam ting 1én khong chi vé lwong phat thai khi CO, ma con vé chi phi
san xuét do lugng chét khir vuot troi.

Nghia 1a, dé van hanh 6n dinh 10 cao, thi can phat hién ra ham luong than cde
nhé trong than cbc dé tao ra 16p than cbc trude va dé diéu chinh khong chi vé do day
cua 16p than cdc ma con vé ty 1¢ than cde duge tron trong nguyén liéu thd dugc tron
theo ham lwong than céc nhd duoc phat hién. Tuy nhién, khong thay van dé nay duoc

xem xét trong cac tai li€u tir Tai liéu sang ché 1 dén Tai liéu sang ché 6 néu trén.

Sang ché da duoc hoan thanh dua trén tinh trang néu trén, va muc dich cta séng
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ché 1a dé xuét phuong phap nap nguyén liéu thd vao 16 cao ma trong d6 16p quing
duoc trdn than cde va 16p than cde duoc tao ra xen k& va co thé dat dugc do thAm khib
thoa dang trong 10 cao bang cach diéu chinh thich hop khong chi do day cta 16p than
cbc ma con diéu chinh ty 1¢ than cdc duoc tron trong 16p quing duge tron than cde

theo ham lugng than cdc nhoé trong than cdc dé tao ra 16p than cdc.
Giai phap cho van dé
Muc dich theo sang ché dé giai quyét cac van d& néu trén nhu sau.
[1] Phuong phéap nap nguyén li¢u thd vao 10 cao, phuong phép bao génﬁ

bude nap xen k& nguyén li¢u thd dugce tron, ma dugce thuc hién bang cach tron

quéng sdt va than coc, va than coc qua dinh 10 cao cua 10 cao,

bude tao ra xen k&, 16p quing duoc tron than cde duoc tao ra tir nguyén lidu tho

duoc tron va 16p than coc duogc tao ra tir than cdc, trong 10 cao

bude str dung bo cam bién dé do kich c& hat cia than cdc ma ding dé tao ra 16p
than cbc ma dugc dat trén thiét bi van chuyén dé van chuyén than cbc vao 10 cao dé
x4c dinh ty 16 cta cac hat than cdc ¢6 truc nhéd bang hodc nhé hon tri sé tily ¥ nam
trong khoang tir 5 mm dén 35 mm trong than cdc ma dugc van chuyén bang thiét b

van chuyén,

budc thiét 14p ty 1é than cbe duge tron trong nguyén lidu thé duge trdn theo ty 16
dugc xac dinh nho hon ty 18 than cbc duoc tron trong nguyén liéu thd dugc tron thoa
man diéu kién co ban ma duoc x4c dinh 1a diéu kién trong do6 than cbe ma dung dé tao
ra 16p than cbe khong chura cac hat than cde ¢o truc nhé 14 35 mm hodc nhé hon, va

budc bd sung lwong than cde twong Gmg véi dd chénh 1éch duge tinh bang cach
léy ty 1¢ than cbe duoce tron & diu kién co ban trir di ty 1€ than cde dugce tron dugc
thiét 14p theo ty 1¢ dd néu vao luong than cdc ma dung dé tao ra 16p than cdc.

[2] Phuong phép nap nguyén liéu tho vao 10 cao theo muc [1] néu trén, ma trong
d6 ty 1é than cde duge tron trong nguyén lidu thd duoc tron duoc thiét 1ap bang hodc

nho hon gi6i han trén dugc tinh bang cach thay thé ty 1é da xac dinh vao cong thirc (1)
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dudi day.
MIX = [(9/10) x @ - 69/2] x B+200 -+ (1)

O day, trong phuong trinh (1), MIX 1a gi6i han trén (kg/(tdn gang néng chay))
cta ty I¢ than cbe duge tron trong nguyén li€u tho dugc tron, a 1a truc nho cua céc hat
than cdc ¢6 tri sé tiy ¥ nam trong khoang tlir 5 mm dén 35 mm, va B 1a ty 1& (% theo

khoi lugng) cta cac hat than coc ¢ truc nhd 1a & mm hodc nho hon.
Hi¢u qua c6 lgi ctia sang ché

Theo sang ché, trong phuong phap nap nguyén liéu thd vao 16 cao ma trong d6
16p quing duge tron than cbe va 16p than céc duoc tao ra xen k&, su phéan bd kich co
hat cta than c6c d& ma ding dé tao ra 16p than cbe dugc xac dinh trong thiét bi vén
chuyén dé van chuyén than cdc vao 16 cao. Ngoai ra, ty 1¢ than cbe dugce tron trong 16p
quéng dugc tron than cbe dugce thiét 18p theo su phan bd kich c& hat duoc xac dinh, va
luong than cbc tuong ng v6i dd chénh léch duge tinh bing cach 1dy ty 1é than cbe
duoc tron & didu kién co ban trr di ty 1€ than cbe duoge tron, nghia 13, ty 1¢ than ce
dugc tron trong truong hgp ma ty 1€ cac hat than cbe ¢6 truc nhé 14 35 mm hodc nhéd
hon trong than cbc ma ding dé tao ra 16p than cdc bang 0, duoc bd sung vao luong
than cbc ma dung dé tao ra 16p than cdc. Ddi véi viée nay, trong trudng hop 1a than
cbc ma trong d6 ham lugng than cde ¢6 duong kinh hat nhé 13 cao, do c6 su ting 1én
vé do day cua 16p than cde, d6 thAm khi thoa dang cua 16p than cdc, nghia 1a, do thdm
khi théa déang trong 16 cao, dat dugc, ma dan dén nhan ra su 6n dinh trong qua trinh

van hanh 10 cao.
M0 ta van tit cac hinh vé
Fig.11a so dd dé xac dinh truc nho cia hat than cbe.

Fig.2 1a so db hinh v& cua thiét bi thir nghiém dugc sir dung dé xac dinh mbi

quan h¢ gifra 4o day cia 16p than cbe va do giam ap sudt cia khi trong ving két dinh.

Fig.3 1a so d6 minh hoa mbi quan h¢ gitra ty 1€ cta cac hat than cbe ¢o truc nho

1a 5 mm hodc nho hon va gidi han trén cua ty 1€ than coc dugc tron trong nguyén liéu
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thoé duoc tron than cdc.

Fig.4 1 so 6 minh hoa mbi quan hé giita ty 1é ctia céc hat than cdc c6 truc nho
12 35 mm hodc nhé hon va giéi han trén cia ty 1¢ than cbc dugce tron trong nguyén lidu

tho duge tron than cde.

Fig.5 1a so @6 minh hoa mdi quan hé giita ty 18, B, ma véi ty 1¢ nay gi6i han trén,

MIX, 1a 50 kg/(tAn gang nong chay) va truc nho, a, 13 cac hat than cc.
MO ta chi tiét sang ché
Sau day, sang ché s& duge mo ta chi tiét.

Trong qua trinh van hanh 16 cao ma trong do6 16p quang dugc tron than cde duoc
tao ra tur nguYén liéu tho duoc tron, ma duoc tao ra béng cach tron quing sit va than
cbe, va 16p than cde dugce tao ra xen k& trong 10 cao, khi cé sy tdng 1én vé ham lugng
ctia than cbc nho (than cde c6 kich ¢& bang hodc nhd hon mét ludi sang cla sang)
trong than c¢ ma ding dé tao ra 16p than cde, c6 su giam xudng vé d6 thim khi cua
16p than cbe, nghia 13, 6 thAm khi trong 10 cao. Do d6, trong trudng hop nay, can thiét
dat dugc do thAm khi thoa dang trong 10 cao bang cach lam giam ty 1¢ than cc duoc
trdn trong 16p quéng dugc tron than cbe va bd sung lugng than cbe tuong tng véi ty 16
than coc dugc tron dugc 1am giam vao lugng than cdc ma dung dé tao ra 16p than cbe

dé 1am tang do day cua 16p than cde.

Dé dat duoc d6 thAm khi thoa dang trong 10 cao mot cach bn dinh, ngay ca khi
¢6 su thay dbi vé ham luong than cbc nho trong than cbc ma ding dé tao ra 16p than
cbe, cac tac gia sang ché da thuc hién cac nghién ciru bang cach st dung thiét bi thu
nghiém ma c6 thé mo phong do giam ap suét cua khi trong ving két dinh trong 10 cao
bing thiét bi nay.

Thong thudng, than céc ma ding dé tao ra 16p than cbe duge van chuyén vao 10
cao sau khi da duoc chon loc bang cach st dung sang c6 mit luéi sang 1a 35 mm va
dwoc nap vao 16 cao. Pa duogc biét dén déi voi nhitng ngudi c6 hiéu biét trung binh
trong linh vuc k§ thuat 1a ¢6 thé dat dugc d6 thAm khi thoa dang trong ving két dinh
trong 10 cao khi st dung than cbc ma khong di qua sang co mit ludi sang 13 35 mm.
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Tuy nhién, cac hat than coc ma s& di qua sang c6 mat ludi sang l1a 35 mm con duoc
trdn trong than coc ma con lai trén sang c6 mat ludi sang 1a 35 mm. Ngoai ra, than coc
con bi v& vun ra do, vi du, tac dong khi roi ma gdy ra trong qud trinh vén chuyén vao

10 cao.

Theo séng ché, loai than c¢c ma chira trong than cdc ma ding dé tao ra 16p than
cde va loai than cbc nay co kich ¢& dé di qua duoc sang c6 mat ludi 13 35 mm duoc
goi 1a "than cde ¢6 truc nho 12 35 mm hodc nho hon". Tuong tu, than cbe ma c6 kich
cd nay dé di qua duoc sang c6 mat ludi ciia sang 1a o mm duoc goi 1a "than cbe ¢o truc
nho 1a o mm hodc nhé hon". O day, nhu dugc minh hoa trén Fig.1, "truc nhd cua hat
than cb¢" duoc xac dinh 1a khoang cach gifta diém cat nhau cta dudng thing di qua
gifta trong tAm cua hat than cdc v6i dudng bién cla hat than cbe trén mat phang nhé ra

cta hat than coc, khi duong thang c6 khoang céch toi thiéu gitta cdc di€ém cét nhau.

Theo thir nghiém, viéc tap trung vao ham lugng cia cac hat than cdec ma ¢o truc
nho 12 35 mm hodc nhoé hon trong than cdc ma ding dé tao ra 16p than cbe, mdi quan
h¢ gitra ty 1€ cua ham luong hat than cbe 6 truc nhé ma bang hodc nho hon tri s6 tiy ¥
nim trong khoang tir 5 mm dén 35 mm va ty 16 than cbc duoc tron trong 16p quing
duoc tron than cde duoc nghién ctru vé cac diéu kién dé dat duogc do thdm khi thoa

dang trong ving két dinh trong 10 cao.

Fig.2 1a so db hinh v& cua thiét bi thir nghiém dugc sit dung dé xdc dinh méi
quan hé gifta d6 day cua 16p than cbc va do giam ap suét ctia khi trong ving két dinh.
Trén hinh vé, .k}'l hiéu tham khao 1 chi ra 10 nung miu, va 16 nung mau 1 nay c6
khoang chira mau nap 2 va thiét bi lam néng 3 trong d6. Ngoai ra, trong khoang chira
mau nap 2, 16p mau nap 6 duoc tao ra ma trong d6 16p than cbe 4 va 16p quing duoc
tron than cdc 5 duoc xép ché)ng. Ngoai ra, nhiét do cua 16p mau nap 6 dugc diéu chinh
bang cach st dung thiét bi lam néng 3. Ky hiéu tham khao 7 chi ra 16 1am néng bang
khi, va 10 1am néng bing khi 7 nay con c¢6 thiét bi lam néng 8 trong d6. O day, ky hié¢u
tham khao 9 chi ra may tron khi, ky hiéu tham khao 10 chi ra 6ng din khi, ky hiéu
tham khao 11 chi ra 4p sudt ké, ky hiéu tham khao 12 chi ra cdp nhiét, ky hiéu tham
khao 13 chi ra tim ép, ky hiéu tham khao 14 chi ra phan dé, va ky hiéu tham khao 15
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chi ra thanh ndi, va tdt hon 12 thanh ndi 15 dugc tao ra tir graphit hodc kim loai. Ngoai
ra, ky hiéu tham khdo 16 1a cong cu tao tai trong, va trong lugng 16 duogc st dung lam
cong cu tao tai trong rtrong vi du nay cua thiét bi thr nghi¢m. Tai trong ma mo phong
tai trong trong 16 cao duoc tac dong vao 16p miu nap 6 bang cach st dung trong luong

16.

Thiét bi tht nghiém nay khac biét nhét & chd, nhu dugc minh hoa, 10 nung mau
1 va 1o lam néng béng khi 7 duoc bd tri ndi tiép, va, do su bd tri ndi tiép, nén khi duoc

lam néng trong 10 1am néng bang khi 7 dugc cip vao 16 nung miu 1 tir phia bén.

D6 tham khi dugc nghién ctru bang cach sir dung thiét bi thir nghiém nay, bang
cach tao ra cac 16p than cbe 4 khac nhau ¢6 ham lugng céc hat than cde ¢o truc nhé 1a
5 mm hodc nhé hon khac nhau ndm trong khoang tir 0 % theo khdi lwong dén 5,0 %
theo khoi lugng va ham lugng céc hat than cde ¢6 truc nhé 12 35 mm hodc nhé hon
khac nhau ndm trong khoang tir 0 % theo khdi lwong dén 50 % theo khdi lwong, va
bing cach tao ra 16p quang dugce tron than cbe 5 khac nhau c6 ty 1€ than cbe dugce tron
khac nhau. Theo sang ché, diéu kién co ban dugc xac dinh 1a diéu kién ma trong d6
than c6c ma dung dé tao ra 16p than cbc khong chira cac hat than cde ¢6 truc nho 1a 35

mm hodac nhé hon.

Cu thé, trong truong hop ma ty 1& cia cac hat than cde c¢6 truc nho 1a 35 mm
hodc nhé hon trong than cdc ma ding dé tao ra 16p than cbe bang 0, nghia 13, trong
truong hop & diéu kién co ban, ty 1é than cbc dugc tron trong 16p quéang dugce tron than
cbe 5 duge thiét 14p 1a 200 kg/(tAn gang néng chay). Ngoai ra, dé bu cho do thim khi
giam xubng dép ung su ting 1én ciia ham lugng than cbe nho trong than cbc ma ding
dé tao ra 16p than cdc 4, thi mot phan than cde duge tron trong 16p quing dugce tron
than cdc 5 dugc dua lai vao 16p than cde 4 & cac diéu kién khac nhau, va do thAm khi
duoc nghién ctru & cac diéu kién nay. Khi do, ty 1é than cbc duge tron (kg/(thn gang
néng chay)) trong 16p quing duoc tron than cde 5 ma véi ty 1& nay do giam ap suat
bang v&i khi ¢ diéu kién co ban (ma trong d6 khong chira cac hat than cbe ¢6 truc nhé
1a 35 mm hodc nhé hon) dugc x4c dinh cho céc ty 1€ khac nhau cua cac hat ma co truc

nho 1a 5 mm hodc nhé hon va cho cac ty 1¢ khéc nhau cta cac hat ma c6 truc nho 1a 35
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mm hoac nho hon.

Két qua thu dugc trong thir nghiém dugc dua ra trén Fig.3 va Fig.4. Fig.3 1a so
d6 minh hoa méi quan h¢ gitra ty 1¢ cua cac hat than cde ¢6 truc nhé 1a 5 mm hodc nhod
hon va gi6i han trén cta ty 18 than cdc dugc tron trong nguyén lidu thd duge tron than
cde trong thr nghiém dugc thuc hién & céq ty 1€ khéac nhau cua cac hat c6 truc nho 1a
Smm hodc nhé hon. Fig.4 1a so dd minh hoa mdi quan hé gitra ty 1¢ ctia cac hat than
cde ¢o truc nho 12 35 mm hodc nhoé hon va gidi han trén cia ty 1€ than cbe dugce tron
trong nguyén liéu tho dugc tron thaﬁ cbe trong thtr nghiém duogc thuc hién & céc ty 1€
khéc nhau cia cac hat ¢6 truc nho 1a 35mm hoac nhé hon. Trén Fig.3 va Fig4, ty 1€
than cdc duge tron (kg/(tdn gang nong chay)) ma c6 do giam ap suét bang véi & didu

kién co ban dugc xéac dinh 1a gidi han trén.

Nhu duge minh hoa trén Fig.3 va Fig.4, ¢6 ¢6 mdi quan hé tuyén tinh giita ty 1
cua cac hat ¢ truc nho 1a 5 mm hodc nhé hon hoéc truc nhé 1a 35 mm hodc nhé hon,
ma duoc do theo truc nam ngang, va gidi han trén cua ty 1¢ than cbe duge tron trong
nguyén liéu thd duge tron than cde, ma duge do theo truc thang dimg. Mdi quan hé
nay duoc 1am 13 1a c6 thé thé hién mébi quan hé giita gi6i han trén ctia ty 1¢ than cde
dugc tron trong nguyén liéu thd duogc tron than cbe va ty 1€ cia cac hat than cbe co
truc nho6 1a 5 mm hodc nhé hon hoac truc nho 1a 35 mm hodc nhé hon trong phuong
trinh tuyén tinh. Ngoai ra, c6 su khac biét vé anh huong cia ty 1¢ cac hat than cde 1én
gi6i han trén gilta truong hop 1a cac hat c6 tryc nho 1a 5 mm hodc nho hon va truong

hop 1a cac hat c6 truc nho 1a 35 mm hodc nhé hon.

Tur cac két qua néu trén, khi gi6i han trén cia ty 1¢ than cbe dugce tron trong
nguyén liéu thd dugc tron duge xac dinh 1a MIX (kg/(tn gang nc’)ng chay)), truc nho
ctia hat than cbc duoc xac dinh 1a o (mm), va ty 1€ cua céc hat than cde ¢o truc nhod 14 5
mm hodc nhé hon hoac truc nho 1a 35 mm hodc nhd hon duge xéc dinh 1a B (% theo
khéi lwong), méi quan hé gitra cac yéu td nay duge biéu dién boi phuong trinh (2)
dudi day. O day, theo phuong trinh (2), 200 12 ty 1& than cbe duoc tron (ke/(thn gang

néng chay)) ¢ dieu kién co ban, va A va B 1a cac hé so.
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MIX=[Axa+B]xB+200 - (2)

Hé sb A va hé s6 B duoc suy ra béng cach gan tri s6 5 % theo khéi luong cho ty
1€ B céc hat than cdc ¢6 truc nhé 1a 5 mm hodic nhé hon va tri s6 50 kg/(tAn gang néng
chay) cho MIX trén biéu thiic (2) theo Fig.3 va bing cach gan tri s6 50 % theo khbi
lugng cho ty 1€ B cda cac hat than cde ¢6 truc nhé 14 35 mm hodc nho hon va tri s6 50
kg/(tAn gang néng chay) cho MIX trén biéu thuc (2) theo Fig.4, va, két qua 1a, A =
9/10 va B = -69/2. Nghia 13, biéu thirc (2) duoc chuyén thanh biéu thirc (1) dudi day.

MIX = [(9/10) x & - 69/2] x B+200 - (1)

O day, trong phuong trinh (1), MIX 1a gi¢i han trén (kg/(tdn gang néng chay))
cua ty I¢ than cde duge tron trong nguyén li¢u tho dugc tron, o 1a truc nho cua cic hat
than cdc ¢6 tri sé ty ¥ nam trong khoang tir 5 mm dén 35 mm, va B 1a ty 1& (% theo

khéi luong) cua céc hat than cbe ¢o truc nhé 1a oo mm hodc nho hon.

Dé kiém tra tinh hop 1y cua biéu thue (1), thir nghiém dugc thuc hién véi cac ty
1& khac nhau cia cac hat than coc ¢6 truc nhé 12 20 mm hozc nhé hon, va ty 1é B cua
cac hat than c6c ¢6 truc nhé 12 20 mm hodc nhé hon ma véi cic ty 1 ndy gi6i han trén
cua ty lé than cdc duge tron MIX 1a 50 kg/(téri gang nong chay) duoc xac dinh. Két
qué 13, d 1am rd 13 gi6i han trén ca ty 18 than cdc duge tron MIX 14 50 kg/(tAn gang
néng chay) khi ty 1& B ciia cac hat than coc c6 truc nhé 1a 20 mm hodc nhd hon 1a 28 %

theo khéi lugng.

Do do, cac thtr nghiém dugc thuc hién véi a la 5 mm, a 1a 20 mm, va a 1a 35
mm dugc so sanh v6i cac tham sd cta ty 16 B clia cac hat than cbc ma c6 gi6i han trén
cta ty 18 than cdc duge tron MIX 1a 50 kg/(thn gang ndng chay). Fig.5 thé hién truc
nhé o (mm) clia cac hat than cbe theo truc ndm ngang va ty 1& B (% theo khéi luong)
ma vé6i ty 16 ndy giéi han trén MIX 1a 50 kg/(tAn gang ndng chay) theo truc thing ding
dé minh hoa mdi quan h¢ gitra truc nho a va ty 1€ B. Nhu dugc chi ra trén Fig.5, théy
duoc 15 1a mbi quan hé gitra ty 1& B (% theo khéi lugng) ma véi ty 1é nay gidi han trén
clia ty 18 than cbe dugc tron MIX 14 50 kg/(tin gang nong chay) va truc nhd o (mm)

cta cac hat than cdc duoc bidu dién béi phuong trinh tuyén tinh. Nghia 13, da lam ro
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duoc 12 biéu thuc (1) 12 hop Iy mién 14 a ndm trong khoang tir 5 mm dén 35 mm.

O day, mic di biéu thirc (1) biéu dién truong hop ma trong d6 ty 18 than cdc
duoc tron 14 200 kg/(tin gang nong chay) trong 16p quing duge tron than cbe trong
truong hop & didu kién co ban ma ty 1 cac hat than cdc ¢6 truc nhé 1a 35 mm hoic |
nho hon trong than cbc ma dung dé tao ra 16p than cbe bang 0, khong bit bude gisi
han ty 1 than cbc duge tron & didu kién co ban vao 200 kg/(tAn gang néng chay) trong

qué trinh thuc hién sing ché.

Mic du ty 18 than cbe (kg/(thn gang néng chay)) can thiét diing cho phan tng
khir quing sat va 1am tang nhiét d clia gang nong chay dugc tao ra trong qué trinh V@l’lr
hanh 10 cao thudong 15 khoang 300 kg/(tdn gang néng chay), ty 1& can thiét thay ddi
theo tinh trang van hanh cta 16 cao. O ddy, thuat ngit "ty 1é than cbe" 1a tong (kg/(tan
gang noéng chay)) lwong than cbc chira trong ca 16p quing duge tron than cbe va 16p
than cdc. Nghia 13, khi ty 1é than cbc duge xac dinh 1a CR (kg/(thn gang nong chay)),
c6 thé thé hién luong than cdc duge tron trong 16p quing dugc tron than cde & didu
kién co ban béi luong (CR x y) thu duge bang cach 1am ting thém ty 1é than cbe CR
béi ty 16 trén nhét dinh vy (-).

Sang ché da hoan thanh dua trén cic két qua thir nghiém néu trén, va phuong
phép nap nguyén li¢u th6 vao 10 cao theo séng ché bao gdm budc nap xen k& nguyén
liéu thd duogc tron, ma duoc tao ra béng cach tron quing sit va than cde, va than cbe
qua dinh 10 cua 10 cao, budc tao ra xen k& 16p quang duge tron than cde dugce tao ra tir
nguyén li€u thd duoc tron va 16p than cde duoc tao ra tir than cbe, trong 10 cao, budc
st dung bd cam bién dé do kich c& hat ctia than cbc ma dung dé tao ra 16p than c6c ma
duoc dat trén thiét bi van chuyén (nhu biang chuyén) dé van chuyén than cbc dén 1o
cao dé xac dinh ty 1€ ctia céc hat than cde ¢6 truc nho ma b?mg hodc nhé hon tri sd tuy
¥ nam trong khoang tlr 5 mm dén 35 mm trong than cbc ma dugc van chuyén béi thiét
bi van chuyén, budc thiét lap ty 1€ than cbe duge tron trong nguyén lidu thd duoc tron
twong Gng voi ty 16 da xac dinh nhé hon ty 18 than cdc duge tron trong nguyén liéu thd
duoc tron thoa man diéu kién co ban ma dwge xac dinh 1a diéu kién ma trong d6 than
cbc ma ding dé tao ra 16p than cdc khong chira cac hat than cbe ¢o truc nhé 12 35 mm
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hodc nhoé hon, va bude bd sung luong than cbe twong Gmg véi dd chénh 1éch dugce tinh
toan bang cach lay ty 1€ than cbe duge tron & didu kién co ban trir di ty 16 than cdc
duoc tron duoc thiét lap theo ty 1€ da néu vao lugng than cbc ma dung dé tao ra 16p
than cbc. Nghia 13, trong qué trinh van hanh 16 cao véi ty 18 than cbc (kg/(tAn gang
nong chay)) khong ddi, thi luong than coe duge bd sung vao luong than céc ma ding
dé tao ra 16p than cdc tuong tng v6i dd chénh léch ma dugc tinh bang cach 14y ty 1é
than cbc duogc tron & diéu kién co ban trir di ty 1€ than cde duge tron duoc thiét lap

theo ham lwong than cc nho trong than cbc ma ding dé tao ra 16p than coc 4.

O day, t6t hon 1a luong than cdc twong g véi dd chénh 1&ch & cic 16p than cbe
duogce tron duge bd sung vao lwong than cdc trong 16p than cde, do viée nay din dén ¢
d6 thAm khi thoa dang dat dugc ma khong c6 sy thay ddi bat ky vé ty 1é chét khir. Tuy
nhién, luong cin dugc bd sung c6 thé thay d6i nim trong khoang +5 kg/(tin gang nong

chay).

Khi lugng than cde duge 1am giam trong cac 16p than cde duoce tron duge b
sung vao luong than cde trong 16p than cc, tot hon 13 ty 1& than cbe duge tron trong
nguyén li¢u tho dugc tron duoc thiét 1ap bang hodc nhé hon gi6i han trén cla ty 1é
than cdc duge tron ma duogc tinh bang cach thay thé ty 1& dugc xac dinh néu trén vao

trong biéu thire (1) néu trén.

Nghia 13, theo sang ché, do c6 su giam xubng vé do tham khi ctia 16p than cbc
trong trudng hop ma c6 su ting 1én vé lwong cac hat c6 dudng kinh hat nho (c6 truc
nho 12 35 mm hodc nhé hon) trong than cdc ma diing dé tao ra 16p than cbc, d6 tham
khi théa dang bén trong 10 cao dat duoc bang cach bd sung lwong than cbe duge 1am
giam trong 16p quéang dugc tron than cbe vao 16p than cbe dé bu lugng giam xudng vé
6 thAm khi. Bang cach diéu chinh than cbc theo cach nay, ty 1é than cbc (kg/(thn gang

noéng chay)) duoc gitt & mirc do dugc xac dinh trude.

Céac vi du vé bd cam bién dé do kich c& hat cta than cdc ma duogc st dung dé
xdc dinh su phan b kich ¢ hat ciia than cbc bao gom thiét bi do ma s dung "phuong

phéap x4c dinh sy phan bd kfch cd hat ma trong do6 toan bo su phan bd dudng kinh hat
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duoc x4c dinh bing cach s dung hai kiéu phan b_é duong kinh hat ma duoc dua ra
bang cach chup anh ciia mu duoc do bang thiét bi chup anh, bang cach thuc hién qua
trinh xfrrl}’/ lam mo trén anh gde thu duge, bing cich nhi phan anh da lam mo dé xac
dinh sy phan bd duong kinh hat cua mau can duge do & khoang duong kinh hat béng
hodc 16n hon duong kinh hat dugc xac dinh trude, va béng cach nhi phan anh dugc
tach dugc tao ra tir su khac nhau gitta &nh géc va anh duoc 1lam mo dé x4c dinh su
phan bd dudong kinh hat ciia mau can dugc do trong khoang duong kinh hat nhé hon
duong kinh hat trung tdm”, ma dugc d& xuét trong Cong bd don 1 (Cong bd don 1:
Cong bd don Nhat Ban s6 2003-83868). Cu thé 13, by cam bién @& do c& hat ma co
khoang cach gifra céc diém cit nhau, ma dwoc minh hoa trén Fig.1, dugc phat hién

bang cach thuc hién qué trinh xir I hinh anh dugc thé hién.

Nhu duogc néu trén, theo sang ché, do su phan bd kich ¢& hat cta than cdc ma
ding dé tao ra 16p than cdc duge xac dinh trong thiét bj dé van chuyén than cbc dén 10
cao, va do ty 1€ than cbe duge tron trong 16p quiang dugc tron than cbe va luong than
cbe can duge bd sung vao luong than coe trong 16p than cbe duoe diéu chinh theo su
phéan bd kich c¢& hat thu duge, dd thAm khi thoa dang trong 10 cao dat dugc va thuc

hién dugc qua trinh van hanh on dinh cua 10 cao.
Vi du thwe hién sang che

Truong hop ma budc nap nguyén li¢u thd dugce thuc hién béng cach st dung
phuong phap theosang ché va trudng hgp ma budce nap nguyén liéu thd duoc thyc hién
ngoai pham vi sang ché duge so sanh vé cac diém 1a ty 18 sir dung khi va do giam ép
sudt trong céac 16p dugc nap khi 10 cao trong thuc té hoat dong v6i cung ty 1€ than cbe
va cung nang suét. Vi bo cam bién ma dé do kich ¢& hat cua than cdc duoc st dung dé
xac dinh sy phan bd kich ¢& hat cua than céc, thiét bi do ma duogc st dung phuong
phap do su phan bd kich ¢& hat dugc thé hién trong Cong b6 don 1 dugce sir dung, va
thiét bi do nay duoc b tri trén bang chuyén dé van chuyén than cbc ma dung dé tao ra

16p than coc vao 10 cao.

Ty 18 cta céc hat than cdc 6 truc nhé 12 5 mm hozc nho hon trong than cbec ma
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dung dé tao ra 16p than cde duoc xac dinh bang céch st dung by cam bién dé do kich
cd hat. Céac truong hop (cac vi du 1 va 2 .theo sang ché) ma ty 1é than cbc duoc tron
(kg/(tdn gang néng chay)) & nguyén lidu thd dugce tron duge didu chinh bang hoic nhé
hon gi6i han trén, MIX (kg/(tdn gang néng chay)), ma duge tinh toan bang cach thay
thé ty 1€ xac dinh cta cac hat than cbe ¢6 truc nho 1a 5 mm hodc nhé hon vao trong
bidu thie (1), va cac truong hop (vi du so sanh 1 va 2) ma ty 1& than cdc dugce tron
(kg/(tAn gang néng chay)) & nguyén liéu tho dugc tron duge didu chinh 16n hon gisi

han trén duoc tinh toan bang cach sir dung biéu thire (1) duge so sanh theo bang 1.
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[Bang 1]
, , Vi du so|Vi du so
Vidal IVidu2 Hoim1  |sanh2
Nang suét
P ; , . 2,0 2,0 2,0 2,0

((tan gang noéng chay)/m®/ngay)
Ty 1€ cac hat c6 truc nhQ la 5 mm
hoaf}c nho hon trong than coc (% theo|5,0 2,0 5,0 2,0
khoi lugng)
Gi6i han trén dugc tinh toan béng
cach st dung bicu thue (1) 50 140 50 140
(kg/(tAn gang néng chay))
Ty 1¢ chat khtr

p . . 501 499 506 507
(kg/(tan gang néng chay)) ,
Ty 16 than cbc

. ) . 353 351 358 359
(kg/(tan gang nong chay))
Ty 16 than cbc dugce tron trong nguyén
liéu thoé dugc tron than coc 50 120 60 160
(kg/(tn gang néng chay))
Ty 18 than nho bi v& vun (kg/(tdn gang 148 148 148 148
néng chay))
Ty 1€ st dung khi (%) 49,5 49.9 48,7 48,6
Do giam ap suit trong 16p d

0 giam ap suat trong 16p duogc nap 218 20.8 233 23.1

(kPa/(Nm’/min))

Ngoai ra, ty 1€ cua cac hat than cde ¢o truc nho 13 35 mm hoic nhd hon trong
than cbc ma ding dé tao ra 16p than cbc duoc xac dinh bang cach sir dung b cam bién_
dé do kich c& hat. Cac truong hop (cac vi du 3 va 4 theo sang ché) ma ty 1é than che
duoc tron (kg/(tAn gang néng chay)) trong nguyén lidu thd duoc tron dugce diéu chinh
bing hodc nhd hon gidi han trén, MIX (kg/(tin gang néng chdy)), ma dugce ﬁnh toan

'béng cach thay thé ty 1é xac dinh cta cac hat than cde ¢6 truc nhé 13 35 mm hodc nhod

hon vao trong biéu thire (1), va cac truong hop (vi du so sanh 3 va 4) ma ty 1€ than che

duoc tron (kg/(tAn gang néng chay)) & nguyén liéu thd duge tron dugce diéu chinh 16n

hon gidi han trén dugc tinh toan br?lng cach st dung biéu thire (1) duge so sanh trong
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bang 2.

[Bang 2]

, , Vi du so|Vi du so
Vida3 \Vidud | on3  |sanh 4

Ning suat

meswto ‘ 2.0 2,0 2,0 2.0
((tan gang néng chay)/m>/ngay) ’
Ty 1€ cac hat c6 truc nhd ,121 35 mm
hoaf}c nho hon trong than coc (% theo|50.,0 20,0 50,0 20,0
khoi luong)
Gi6i han trén ﬁugc tinh toan béng
cach st dung bicu thirc (1) 50 140 50 140
(kg/(tAn gang néng chay))
Ty 1& chét kht

p ) . 500 499 507 508
(kg/(tan gang nong chay))
Ty 16 than cbc
. ) 352 351 359 360

(kg/(tan gang néng chay))
Ty 16 than cdc duoc tron trong nguyén
liéu thd duoc tron than coc 50 120 60 160
(kg/(tAn gang néng chay))
Ty 1€ ’than r}ho bi v& vun (kg/(tan 148 148 148 148
gang nong chay))
Ty 1€ St dung khi (%) 49,6 49,9 48.6 48,5
Do giam ap suat trong 16p d

O giam ap s?a rong 16p dugc nap 218 20.8 23.1 22.9
(kPa/(Nm?/min))

Nhu duge chi ra trén Bang 1 va Bang 2, thdy r6 14 ¢6 su ting 1én vé ty 1é str
dung khi va c6 su giam xudng vé do giam ap sut trong cac 16p duoc nap trong trudng
hop ma st dung sang ché. Nghia 13, thay ro la co thé van hanh mot cach 6n dinh 10 cao

bang cach st dung sang ché.
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YEU CAU BAO HOQ
1. Phuong phap nap nguyén liéu thd vao 10 cao, phuong phap bao gom

budc nap xen k& nguyén liéu tho duge tron, ma duge chuan bi bang cach tron

quang sat va than coc, va than coc qua dinh 10 cta 10 cao,

budce tao ra xen k&, 16p quang dugc tron than cde dugc tao ra tr nguyén liéu tho

dugc tron va 16p than coc duge tao ra tr than coc, trong 10 cao

bude sir dung bd cam bién d€ do kich ¢ hat cua than coc ma dung de tao ra 1op
than coc ma duoc dit trén thiét bi van chuyén dé van chuyen than coc vao 10 cao dé
xéc dinh ty 1€ cta céac hat than coc c6 truc nhé bang hodc nho hon 5 mm trong than coc

ma dugc van chuyén bang thiet bi van chuyén,

bude tinh toan ty 18 than cbc duge tron ma véi ty 1é nay thi do giam éap sudt
bang v&i d6 giam ap suit & diéu kién co ban theo truc nhé ctia cic hat than cdc va ty 1&
duoc xac dinh, diéu kién co ban duoc xac dinh 1a diéu kién trong d6 than céc ma ding
dé tao ra 16p than cde khong chira céc hat than cbe ¢ truc nho 1a 35 mm hodc nho

hon, va
budc thiét 1ap ty 1€ than cde duge tron trong nguyén liéu thd dugc tron béng
hodc the“ip hon ty 1€ than cde duge tron da dugce tinh toan, va

bude bd sung lwong than cde twong tmg véi dd chénh léch duoc tinh bang cach
ldy ty 18 than cbc duoc tron & didu kién co ban trir di ty 18 than cbc duge tron dugc
thiét 1ap vao luong than cbc ma ding d tao ra 16p than cdc.
2. Phuong phdp nap nguyén ligu thd vao 10 cao theo diém 1, trong d6 ty 18 than cdc
dugc trdn trong nguyén liéu tho duoc trcf)nrduzqc thiét lap bang hodc nhé hon giéi han
trén duoc tinh bing cach thay thé ty 1é da xac dinh vao cong thic (1) dudi day:

MIX =[(9/10) x a - 69/2] x B+200 --- (1),

trong cong thue (1),

MIX la gi6i han trén (kg/(tAn gang néng chay)) ctia ty 1¢ than cbe duoc tron
trong nguyén li¢u tho dugc tron,
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a 1a truc nho cua cac hat than cbe ¢6 tri s6 12 5mm, va
B 1a ty 1& (% theo khdi luong) ciia cac hat than cbe ma ¢6 truc nho 1a Smm

hoac nho hon.
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