KHOA HOC VA CONG NGHE mo

XAC DINH CHE PO LAM VIEC HOP LY CUA
HE THONG BUM CAP LIEU 0 CAC NHA MAY TUYEN THAN
QUANG NINH KHI BOM DONG HON HOP

PGS.TS. VU NAM NGAN, ThS. VU NGOC TRA,
ThS. PANG VU BINH - Trieong Dai hoc Mé-Dja chat

b & théng thiét bi bom cép liéu chuyén dung dé
r van chuyén dong hén hop, gobm than Ian da,

cat, soi... voi nwoc, goi la dong hén hep bin
than (hodc dong hén hop hai pha ran-éng) la day
chuyen cong nghé quan trong trong cac nha méy
tuyén than viing Quang Ninh. Hé théng nay bao gom

may bom ly tam, dwong éng dan va cac phu kién Iép :

dat kém theo. Do tinh phwc: tap va khong on dinh vé
tinh chat va néng do clia pha ran trong dong hén hop
bun than khi bom tuyén ma ché @ lam viéc clia may
bom ciing thwéng xuyén thay déi theo. Trudng hop
dac biét, khi ndng dd. pha ran trong dong hén hop
khéng hop 1y, hé théng bom cé thé [am viéc kém hiéu
qua hodc phai dirng ldm viéc, nhw vay sé anh hudng
I&n dén san suét cla nha may. Vi vay, viéc nghién
clru xac dinh ché d6 lam viéc hop ly cia hé thong
thiét bj bom do dnh huéng cda dong hdn hep bun
than 1a viéc lam cép thiét, dap (rng cho sw lam viéc
binh thudng clia nha may.

1. Déng hén hep hai pha rén-léng trong hé
théng thiét bj bom

O cac nha may tuyén than ving Quang Ninh
(Vang Danh, Ctra Ong, Hon Gai) hién nay dang s(»
dung nhiéu loai may bom khac nhau cia mét sé
nuwéc: Viét Nam, Nga, Australia, Nam Phi... trong
day chuyén cong nghé bom tuyén than va thai bin
dat. Cac may bom nay c6 ma hiéu: LTS-250; Nb-
100/31; TPAT-170/85; 5IPK-8; WARMANGGEG,
WARMAN100E-MP, WARMAN100EG-MP,
WARMANG6EG; METSO-HM200-C5; METSO-
HM150-C5; METSO-HM250; METSO-HR200;
METSO-V8-80; DENVER-ORION 200/150F-CSA...

Dong hén hr,vp hai pha rén-6ng di qua hé Ihor)g thiét
bi bom bao gom pha ran va pha nwéc. Pha ran tap ho'p
c4c loai hat rén, gém: than (1a chi yéu), manhetit, d4, sdi,
cét,.... Chung it da dang vé kich c&. Néng dé pha Fn
Cr tir 25 % dén 45 %. Khéi lwong riéng cla dong hén
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hop putlr 1250 kg/m® dén 1500 kg/m®. Bic tinh co' hoc
cla cac hat ran bao gdm: khéi lugng riéng (ps); & hat
(dwong kinh trung binh) ds tir 0,1 mm d_én 60 mm va
hinh dang hat (36 sc canh). Nhiing yéu t6 tén anh
hudng Ién dén ché d6 1am viéc clia hé thong thiét bi bom.

2. Phwong trinh dwong dac t|nh cia mang
éng dan khi bom dong hén hep rin-léng

Khi bom dong. hén hop ran-léng thi strc can
trong mang 6ng dan tang Ién, nén dudng déc tinh
clia nod sé dich chuyén Ién phia trén duong dac
tinh mang dan bom nwéc sach. Dé xéy dwng
dwong dac tinh mang éng din cia dong hén hop,
c6 nhiéu tac gia da dwa ra cac cdng thirc tinh toan
khac nhau [2,3,6], & day ta sir dung cong thikc cla
Duran-Condolios-Smoldurev[2]:

Y=a0.Qu? | A, =+a+ e < T
1 D Qu (4QM-nD2cS,;)
(. p

Y| 14, | 1-22 ||, (1)
\ Ps :

Trong do: Y—g Hu - Cong riéng; Hw, Qu - Cot ap va
lwu qung cua dbng hén hop; L=L +Lh - Chiéu dai
thuc cua duwong éng dan Ly, L, - chiéu dai doan
ong nam ngang va doan ong théng dung, csr - Véan
téc Iéng ctia hat; c,, - Hé sé stc can cla hat ran, ¢
thé Iy ¢,,=0,44; ds - Pudng kinh trung binh clia hat
ran; Ar - Hé s6 ma sat, tinh theo Blasius [2]; D -
Puéng kinh trong cta éng dan; po, ps - Khdi lvgng
riéng clia pha nuwéc va cla pha ran; § - Géc tao béi
gitra cac doan 6ng cong; £ - Hé sé strc can cuc bod
& cac phuy kién; C- - Ndng d6 van tai hat ran.

Cer= f%[p_s_l ] 2)
3 cw pO
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Ar=0,3164/R V4, 3)
a,=0,811/D* (4)
a:=40,21.9"°.Cr. A; .Ln.cos8.D%°x

x(1-polps )" polps 213", (5)
a5=968,21.L,.Cr.D* (1-p,/ p,), (6)
a6=5 [1+Cr(1-po/ps )] (7)

Khi da xac dinh dwgc cong riéng Y theo phwong
trinh (1), ta nhan dwgc phwong trinh dwdng dac
tinh mang éng dan la:

Hu=(Y/g). (8)

3. Phwong trinh dwéng dac tinh cia may
bom khi bom dong hon hep hai pha ran-léng

Khi may bom bom dong hdn hop ran-1dng thi
cac thong sd 1am viéc cla may bom nhu luu
lwong, w6t ap va hiéu suét déu bj gidm di, nghia |4
dwdng déc tinh cla bom sé bj dich chuyén xudng
phia duéi [1, 2, 3, 4, 5, 6] dwéng dac tinh khi bom
nwédc sach. Co nhiéu tac gid da dwa ra cac cong
thire tinh hé sé gidam cot ap Ay, & day dung cong
thire cua tac gia Vocadlo [2]:

A=CrBs 1 1 0,167+6,02 |95 | Ps_ )

Py

Trong dé: D, - Pwdng kinh ngoai cla banh cong tac.

Nhr vay, ta cé thé xac dinh c6t ap clia may bom khi
bom déng hén hop hai pha rén-éng theo biéu thirc:

Hu=H(1-Ap). (10)

Sau khi tinh dwoc hé sb gidam cot ap Ay tr
phwong trinh (9), ta sé xac dinh dugc cét ap cla
may bom khi bom déng hén hgp rén-léng theo
phwong trinh (10) va tr day sé xay dwng dugc
dwéng dac tinh ciia may bom.

4. Anh hwéng cia pha rdn trong diing hén
hop dén ché d6 lam viéc ciia bom

4.1. Diém lam viéc cua bom khi bom dong
hén hop rén-léng

Trong H.1, khi may bom lam viéc trong hé théng
voi nuwoc sach, tirec Cra=0, dudng Géc tinh (PDT)
mang dan la dwéng cong Parabol (diém S, xac
dinh ché do lam viéc cla bom voi mang dan khi
bom nwéc sach). Khi bom dong hén hgp ¢ chira
hat rén thi 4p suét yéu cdu trong dwdng 6ng dan
tang I&n, nén c4c BDT mang dan P, sé ndm & vi tri
cao hon theo su téng Ién cta néng dé hat ran van
tdi Cra va tao ra diém cyc tiéu (diém gigi han) trén
do. Nguoc lai, cot ap chia may bom lai bi giam di
nén cac BPTcla may bom Pg sé bi dich chuyén
xudng phia duwéi theo sy ting 1&én cla ndng do hat
rén van tai CTB.

H.1. Céc BBT ctua méy bom va mang dén: @ - Khu
vue ldng dong; @- Gidi han Idng dong; @ - Khu vuc
khéng ldng dong; 0 - Bom nuwéc sach; 1, 2, 3, 4 -
Bom dong hén hop, theo thir tw nbng dé vén tai pha
rén ting dén

H.2. Céc BDT ctia m&y bom HM 250 va mang dén:

1 va 1" - Bom nuwéc sach; 2 va 2’ - Bom dung hén

hop rén-1dng; Cr=30 %; ds=10 mm; ps=1650 kg/m®
s

B .
H.3. Céc DBT ctia may bom HR 200 va mang dan: 1
va 1’ - Bom nuéc sach; 2 va 2' - Bom ding hén hop
rén-Iéng; Cr=30 %, ds=10 mm; ps=1650 kg/m’
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Trong treéng hop 6n dinh, néng dé pha ran
trong bom Crg va trong duéng éng Cra 13 nhw
nhau thi hai DDT sé cét nhau tai cac diém lam viéc
81, S5, Sava chung dwoc goi la diém lam viéc cla
hé théng bom. Néu néng d6 pha rén van tai tiép
tuc tang 1én d@én khi hai dwong d4c tinh khong cat
nhau (hai dudng sb 4 trong H.1) thi sé& khong co
diém lam viéc (S4) tiép theo, Iic ndy may bom
khong lam viéc dwoc niva. Khi lwu luong cang nhé,
nghia la téc dé dong chay trong ong dan cang nhé
thi cac hat ran sé bj lang dong dan xudng day 6ng
dan va do dé cang lam gidm tiét dién ngang cla
phan éng con lai. Khi lvu lwong gidm xudng dudi
lwu lwgng t&i han thi hat rén lang dong va strc can
tang v clung, ltc nay ta khdng thé xac dinh dwoc
d&c tinh mang 6ng dan nira, d6 1a nhanh bén trai
diém gi6i han trén duéng dac tinh.

Ung véi diém gidi han cla duwong déc tinh
mang dan ta c6 lwu lwgng tdi han Qy, va van tdc toi
han Cy,. Voi gia tri lvu lwgng Qy, ndy, cac hat rin
dich chuyén trong trang thai lo Itrng va c6 nguy co
lang dong. Nhanh bén trai diém cuc tiéu trén
dudng dac tinh mang dan (ng v&i nhirng Iwu
lrgng nhé hon gia tri t¢i han, lac nay cac hat ran
bét dau lang dong. Téc do cang nhd thi cac hat rén
léng dong cang nhiéu. Sy lang dong nay lam tang
strc can va lam giam tiét dién ong dan, tir d6 béat
dau gay ra dong chay khong n dinh. Ta c6 thé tinh
duwoc gia tri Qu theo tac gia Duran-Condolios-
Smoldurev [2] nhu sau:

0,5.a,

1/3
v W GRS, . ... WY
1 ((A.LID)+a6J
Con van tdc téi han:

(11)

(12)

’Bé xég dinh lwu lweng tai di"ém lam viéc cha r;e
thong thiét bi bom khi bom hon hop hai pha ran
I6ng, c6 nhiéu tac gia dé dwa ra cac cong thirc tinh
khac nhau, & day ta dung céng thirc cla tac gia
Duran-Condolios-Smoldurev [2]:

bs-b1- Q3 by +a0((A.L/D) + ag +(ay/Q))=0  (13)
Trong d6: b= Ywm[1+C1(1-po/ps )]: (14)

b (Yo = Yo YQZ1(1-An); (15)
b3=Yo(1-An). (16)

Giai phucrng trinh (13) ta sé& tim dLPQ’c ey lwgng
lam viéc clia hé théng bom Q, (m*h). Thay Qu
nhan dwgc vao phuwong trqnh dwcrr}g dac tinh cla
may bom khi bom dong hon hep ran Iéng (10), ta
sé tim dwoc cot ap lam viéc Hy, (m).

4.2. Ap dung dé tinh toan cho mét vai may bom
ding & cdc nha may tuyén than Quang Ninh
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S dung phadn mém Matlab @& tinh toan xac
dinh diém lam viéc cta hé théng bom & cac nha
may tuyén than viing Quang Ninh. Dya vao cac
cdng thirc tinh toan & trén, két hop voi so as
mang ong dan hién tai va tinh chat cta thanh
phan hat rén trong dong hén hop rén- -léng, ta lap
trinh dé tinh toan va vé dwéng dac tinh cho cac
may bom dang st dung tai Céng ty than Hon:
Gai va Ctra Ong.

% May bom DENVER-ORION HM-250, c6 céac
théng s6 dinh mic: Q,=600 m¥h; H,=25 m;
n=1475 vg/ph; D>=0,60 m.

Két qud (H.2): diém lam viéc khi bom nuwéc
sach F(Qf, Hp)=F(476,1; 28,97); diém lam viéc khi
bom hén hop M(Qu Hw)=M(387,5; 26,39);
Qu=48,1 m*h; C,=0,425 m/s; A=0,155.

% May bom DENVER-ORION HR-200, cé cac
thong s6 dinh mic: Q,=360 m*h; H,=18 m;
n=1480 vg/ph; D,=0,40 m.

Két qua (H 3): diém lam viéc khi bom nuwoc

sach F(QF £)=F(316,1; 19,76); diém lam viéc khi
bom hén op M(Qu, Hw)=M(224,3; 18,57);
Qi=48,1 m%h; C»,=0,425 m/s; A=0,182.

5. Nhan xét

T c4c két qua da tinh toan cho 2 may bom HM-
250 va HR-200, dé xac dinh ché do lam viéc hop ly
clia hé thdng thiét bi bom do anh hwéng cla pha
ran trong dong hon ho’p hai pha rin-1dng, ta 1an lwot
cho cac thong sb cla hat rén Ia Cr, usg hodc dg thay
déi, nhwng cac gia tri khac van duoc giu’ nguyen.
Két qué sé& nhan dugc diém lam viéc cla hé thong
bom bun cé dang twong tw nhw H.2 va H.3. Piém
lam viéc nay sé cho cac gia tri twong &ng Qu va Hy
giam di khi ta ting dan cac qia tri Cr, ps hodc ds.

Theo mét sb tac gia, diém lam viéc ¢Ga hé
théng bom hén hop c6 luu lwong Q,1,2.Qp, thi
cac hat ran sé& khong bj l&ng dong. Véi quan diém
an toan vé lang dong thi lvu lwvgng (hay van tdc)
cang lén cang tét. Nhung néu lwu lweng 16n qua
sé gay mon, lam héng nhanh chéng may bom va
mang 6ng dan, ddng thoi cling lam ting tén that
nang luong trong hé théng. Nhw vay, & pham vi
nay ta da xac dinh dwoc ché dd lam viéc hop ly
clia hé théng bom bun Iam viéc trong cac nha may
tuyén than viing Quang Ninh.

T nhitng van dé& da néu trén day, can dit ra
cho chang ta mét diéu Iwu y hét strc quan trong 1a
khi tinh toan Iwa chon hé théng thiét bj bom dé tai
dong hén hop hai pha rén-1dng phai co cac thong
sb ky thuat phit hop véi tinh chat cla pha ran va
khi van hanh may bom phai bao dam an toan vé
sw lang dong cla cac hat rén.0

(Xem tiép trang 23)
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