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tuyén than viing Quéng Ninh nguoi ta st dung

hé th6ng thiét bi bom (goi tat la hé théng bom)
d& van chuyén dong hén hop, gdm c6: than (thanh
phan chinh) cé 1an da, cat, séi... véi nuwér, goi la
dong hén hgp bun than (déng hén hep hai pha ran-
I6ng). Hé thdng bom bao gém: may bom ly tam,
dwong 6ng dan va cac phu kién 14p dat kem theo.
Do tinh phtrc tap va khéng 6n dinh vé tinh chat va
ndng d¢ cla pha ran trong dong hén hop bun than
ma cac dwong ddc tinh (PDT) cong tac cla may
bom va mang dan sé thay déi thweng xuyén. Vi i vay,
ché do lam viéc cua may bom ciing thwong xuyén
thay dbi theo. Khi ndng dé pha rin khong hop ly, hé
théng bom lam viéc kém hiéu qua hoédc dirng lam
viéc, anh hwédng 16n dén san xuét clia nha may. Vi
vay, can nghién ctru dnh hwéng cla pha ran dén
PBT céng tac cda hé thong bom, nhdm xac dinh
ché do lam viéc hop ly cla ching, dam bao sy lam
viéc 6n dinh, @& dap ung yéu cau cap liéu binh
thuwéng trong nha may tuyén than.

r rong day chuyén cong nghé & cac nha may

1. Dong hén hep hai pha rian-léng trong hé
théng bom & cac nha may tuyén than

O cac Nha may tuyén than viing Quéng Ninh
(Vang Danh, Clra Ong, Hon Gai va mét sb phan
xudng tuyén & cac md) hién nay dang st dung
nhiéu loai may bom ly tam khac nhau ctia mét sb
nwoc: Viét Nam, Nga, Australia, Nam Phi trong day
chuyén cong nghé bom tuyén than va thai bun dat.
Cac may bom nay c6 ma hiéu: LTS-250; NB-
100/31; T'PAT-170/85; 5MPK-8; WARMANGGEG,
WARMAN100EMP, WARMAN100EGIMP, WARMANGEEG;
METSO-HM200-C5; METSO-HM150-C5; METSO-
HM250; METSO-HR200; METSO-V8-80; DENVER
-ORION 200/150F-CSA...

Dong hén hop hai _pha rAn-1éng i qua hé théng
bom bao gém: pha rén va pha nuéc. Pha rén: tap
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hop cac loai hat rén, gém than (la chd yeu)
manhétit, da, séi, cat,..., chlng rat da dang vé kich
cd. N6ng do pha ran CT tr 25 dén 45 %; khoi ILrQ'ng
riéng ctia dong hén hop pmitr 1250 dén 1500 kg/m?®.
Pac tinh co hoc cla céc hat ran, bao gdm: khdi
Ivgng riéng (ps); c& hat ran (dwong kinh trung binh)
dstir 0,1 dén 60 mm va hinh dang hat (d6 sac canh).
T4t cd nhitng yéu t6 néi trén déu co anh hwéng Ién
dén DDT céng tac clia hé théng bom.

2. Phwong trinh DBT cia mang éng dan khi
bom nwée sach va bom dong hon hop ran-léng

2.1. Phwong trinh BDT cua mang éng dan
v&i dong nwéc sach

Khi bom nuwéc sach, phwong trinh BBT mang
éng dan tinh theo cong thuc [4]:

Hma=(Hhn+Kma. Q7); (1)

[Z% —+Z§1+IJ[QQF2] > @

Trong d6: Hy, - Chiéu cao hinh hoc ctia mang éng
dén; Q - Lwu lwgng nuéc; & - Hé sbé ton that cot ap
& vi tri the (i) trén mang éng dan; A, D;, L;, Fi -
Tuwong (ng la: hé sé tén that ma sat doc duong,
dwong kinh trong, chiéu dai va tiét dién cla dng
dan thr (i). Cac hé sé A;, & tra clru theo cac tai liéu
chuyén dung.

2.2. Phwong trinh PDT cua mang éng dan
véi dong hén hop ran-iéng

Khi bom dbng hén hgp rén-1dng thi strc can
trong mang ong dén sé téing lén, do d6 BT clia nd
sé djch chuyen Ién phia trén so v&i DDT khi bom
nwéc sach. Dé xay dung DPT mang 6ng dan cla
dong hén hgp rén-léng, cé nhiéu tac gia da dwa ra
cac cong thire tinh khac nhau, [2], [3], [5]. Tai day
ta si*r dung cong thirc cta Duran-Condolios- -
Smoldurev [2]:
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P a as
Y=a9.Qu A -t+ag+—7+ +
Qﬁ‘[ D 7 o (4qu—nD203szj| )

et 3

Trong dé: Y= (g Hwm) - Cﬁng riéng; Hu, Qum - Cot ép
va lru Iucng cua dong hén ho’p, L=(L,*Ly) - Chiéu
dai thyc cia dwong 6ng dén; Ly, L, - Chiéu dai
doan 6ng ndm ngang va doan 6ng thang ding; csr
- Van tc lng cha hat rén;

4 gds(ps
57[90 ] W

cw - Hé sb strc can clia hat rén, c6 thé I4y c,=0,44;
ds - Pwdng kinh trung binh cla hat ran; As- Hé s6
ma sat, tinh theo Blasius [2]:

0,3164
W=l—m | (5)
ol
ao=(0,811/D"%: (6)
D - Budng kinh trong ctia éng dan; po, ps - Khéi
legng riéng cda pha nuéc va pha ran;
a;=40,21.9"°.Cr. A .Lp.c0s8.D%°.

Csf =

(1-po/ps) polps )™ 137 %
§ - Goc tao bdi gitra cac doan dng cong;
a5=968,21.L,.Cr.D*.(1-po/ps); (8)
ag=8.[1+Cr.(1-po/ps)]; (9)

- Hé sé strc can cuc by & cac phuy kién l&p trén
dng dan; Cr - ndng dé van tai thé tich hat rén.
Khi d& xac dinh dwgc cong riéng Y theo
phwong trinh (3), ta nhan dwec phwong trinh DBT
mang éng dan Ia: Hy-Y/g, (10)

4. Phwong trinh BDT cia may bom khi bom
nwéc sach va bom hén hep ran-long

4.1. Phurong trinh DT cua may bom khi
bom nwéc sach

Tir c4c thong sb clia may bom & ché d6 dinh mirc:
cot &p Hy, lvu lvong Q, va téc dé quay n, dya vao
cong thirc thyc nghiém duéi day, ta sé xay dwng
dwoc PDT ciia may bom khi bom nwée sach [1]:

(el

& day: Ho - Cot ap clia may bom khi Q=0; nq - Sé
vong quay dac trung clia may bom,;

(11)

Ho=Hx(1,025+0,0075 ng); (12)
n.+/Qn

Ny =| 1L (13)

) [ HA* ]

4.2. Phwong trinh DT cua may bom khi
bom dong hén hop rin-long
- Khi may bom bom déng hdn hop rén-léng thi
cac thong sé lam viéc clla may bom, nhw luwu
lwong, ¢0t 4p va hiéu suét déu bj giam di, nghia la
PBT céng tac clia bom sé dich chuyén xuéng phia
duéi DDT cia né khi bom nwéc sach (xem H.1).
C6 nhiéu tac gid da dwa ra cac cong thire tinh hé
sb giam cot ap Ay, & day st dyng cong thire cla
tac gia Vocadlo [3]:

xH=cT 5—1){0,167%,0 ds %—1} (14)

& day: D, - Budng kinh ngoai clia banh céng tac.

Nhu vay, ta c6 thé xac dinh dwoc cot 4p clia
may bom khi bom dong hén hop rén 16ng theo
biéu thirc sau: Hu=H(1-An), (15).

Theo phwong trinh (11), sau khi tinh dwgc hé sb
A.H ttr phuwrong trinh (14), ta sé xac dinh duoc cot ap
ctia may bom khi bom déng hén hep rén 1&ng theo
phwung trinh (15) va tir day sé xay dwng dugc
PDT cta may bom khi bom dong hén hop hai pha
ran- Idng nhuw mé ta trén H.1.

5. Anh hwéng cta pha rin trong déng hén
hop dén cac PDT cha hé th6ng bom

: Gisi han _ i vire a0
___P i lng dong Khong lﬁng 40
Khu vuc - -2':‘
 lang dong o /1 Cra

Hy,

Hy f—— L
e, 0. =T
H.1. Céc BDT cia may bom va mang dén: 0 -
bom nuéc sach; 1, 2, 3, 4 - Bom dong hén hop,
theo thtr tw ndng dd véan tai pha rén Cr tang dan.

Pé xac dinh dwoc anh hwéng cla pha ran trong
dong hén hqp hai pha ran- Iong dén cac BT cong
tac cla hé thong bom, ta lan lwgt cho mét trong
cac thong sb cla hat rén la: Cr, (hodc ps, hodc ds)
thay ddi, nhung vdn dugc gilr nguyén cac gia tri
khac, két qua sé nhan dugc 1a cac BDT cong tac
clia hé théng bom nhw trén H.1.
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O day, khi may bom lam viéc véi nwéc sach, tic
C1a=0, DOT mang dan la. .dwong cong Parabol
(duwdng 0), ¢ diém Sy xac dinh ché d6 1am viéc cia
may bom véi mang dan khi bom nwéc sach. Khi
bom dong hén hop cé chira hat rén thi ap suét yéu
cau trong dwong ong dan tang lén, nén cac PBT
mang dén Pa & ndm & vi tri cao hon theo sy téng
lén cGa ndng dd van tai hat rdn Cra va tao ra diém
cwe tiéu (diém gioi han) trén dé. Nguoc lai, cot ap
clia may bom lai bi giam di nén cac PPT clia may
bom Pg sé bj dich chuyén xuéng phia dwéi theo sy
téng lén cla nong do van tai hat ran Cre.

Trong trwdng hop én dinh, nong dé pha rén trong
may bom Cyg va trong duong bng Crala nhu nhau thi
hai PDT nay sé cét nhau tai cac diém lam viéc S, Sy,
Ssva chung dugc goi la die iém lam viéc cta hé thdng
bom. Néu ndng d6 van tai pha ran t|ep tuc tang lén
dén khi hai duwdng déc tinh khong ct nhau (hai
du’o’ng s6 4 trén H.1) thi s& khong ¢6 diém lam viéc
(S4) tiep theo, luc ndy may bom khdng lam viéc dugc
nika. Khi lvu Iuo'ng cang nhé, nghia la téc as dong
chay trong éng dan cang nhé thi cac hat rén sé bj
lang dong dan xuéng day 6ng dan va do d6 cang lam
gidm tiét dién ngang cla phan éng con lai.

Khi leu Iwgng giam xuong duéi luu lwgng téi han
thi hat ran Iang dong va st¥c can tang vo cung, lic nay
ta khéng thé xac dinh duoc dac tinh mang éng dén
nira, 6 la nhanh bén trai diem g|o| han trén duwdng
dac tinh. ng véi diém gidi han cla duong déac tinh
mang dan ta ¢6 luu lvgng téi han Qg va van toc toi
han Cm V@i gia tri Ivu lwgng Qy, nay, cac hat ran dich
chuyén trong trang thai Io I’ng va c6 nguy co lang
dong. Nhanh bén trai diém cyc tiéu trén dwéng dic
tinh mang dan ung v&i nhiing lvu lwong nhoé hon gia
tri téi han, ldc nay cac hat rén bat dau lang dong. Téc
do cang nhé thi cac hat rin Iang o'ong cang nhiéu. Sy
Iéng dong nay lam téng strc can va lam giam tiét dién
éng dan, tir d6 bat dau gay ra dong chay khéng 6n
dinh. Ta cé thé tinh dwoc gia ti Qp theo tac gid
Duran-Condolios-Smoldurev [2] nhuw sau:

1/3
0,5.31

e O 16
Qn ((M.UD+ asj e
Con van téc t6i han:

4.chJ
Cth =( : (17)
! nD?

Theo mét sé tac gia [1], [2], [6].... diém lam viéc
clia hé théng bom hén hop ran-long c6 Iuu lvgng
Qu >(1,2.Qy) thi cac hat rén sé khéng bj I&ng dong.
Véi quan diém an toan vé lang dong thi Iwu lugng
(hay van t6c) clia dong chdy cang lén cang tét.
Nhung néu lwu lwgng 16n qua sé gady mon héng
nhanh chéng may bom va mang 6ng din, ddng
th&i tang tdn that nang lwgng trong hé théng.
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6. Két luan

T nhitng két qua nghién ctru trén day, ta'nhan
thay réng may bom ly tam bom dbng hén hop hai
pha ran-léng (hén hep bun than) & cac nha may
tuyén than thi pha ran cé anh hwéng 16n dén cac
duo’ng dac tinh cbng tac cua may bom va cua
mang ong dan. N6 lam thay ddi diém lam viéc cua
h¢ thong thiét bi bom, righfa la thay ddi ché do
cong tac chung cla cé hé thong Diéu nay c6 thé
dan dén ché do lam viéc cla ca hé théng khong
phu hgp, lam glam hiéu qua cong tac bom tuyén,
dong théi 1am giam tudi tho cua may bom va
duwdng 6ng dan. Vi vay, khi tinh toan h¢ théng thiét
bi bom van tai déng hén hop hai pha rén—long can
Iwu y Iwra chon céc théng sé ky thuat cla hé thong
thiét bi bom phu hop véi tinh chéat cia pha ran,
ddng thdi khi van hanh may bom phai bao dam an
toan vé sy lang dong cla cac hat rén.0]
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