KHOA HOC VA CONG NGHE MO0

MOT SO VAN DE VE VAN TAI HON HOP BUN THAN -
TAI NHA MAY TUYEN THAN VANG DANH 2 .

1. Pac tinh hén hop bln than sau cé dac

Trong cbng nghé van tai dong hai pha bang
dwong 6ng, cac dac tinh vé nong dé, khéi lwong
riéng, dé nhot, ng suat trwot clia hon hop co anh
hwdng Ion d’én qua trinh tinh todn cac théng sé van
téi. Do do, cong viéc dau tién trong qua trinh tinh
toan van tai bang dwong 6ng la xac dinh cac déc
tinh néu trén. Béi véi hén hep bun than sau khi
dwoc ¢ dic tai Nha may Tuyén than Vang Danh
2, dac tinh cla né chi yéu phu thudc vao thanh
phan hat than bun va ndng do thé tich.

1.1. Thanh phan hat bun than

Bang phwong phap-phan tich thanh phan c& hat
clia bun than cho thdy, ¢& hat nhé (+0,045 mm)
chiém ty phan kha I&n, trén 50 %, trong do céc hat
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¢ kich thwére tir 0,045+0,1 mm chiém ty phan nhd,
khodng 17 %, con lai 1a cac hat c6 cép dé |én hon
dén 0,5 mm [1]. Néng dd thé tich bun than tai day
bé ¢d dac duoc xac dinh khoang 50 %. Dwa trén
thanh phan c& hat, néng 6 da duoc xac dinh va
cach phan loai cap do thuiy lwc [2], hdn hop bun
than sau c6 d&c Ia hén hop thdy lwe dang cau tric
(hay huyé&n pho):

H&n hop dang cau tric chira phan Ién céac hat
chét ran co kich thwédc bé tr 1+50 pm. Nhé lwe hit
phan tt, chang lién két v&i nhau va duoc gilr trong
long chét 16ng bang cac luc lién két bé mat gita
hai pha ran-1éng tao nén moét mang luoi cAu truc.
D6 bén cua luoi cau tric nay phu thudc vao néng
d6 pha rén, mirc do phan tan ctia cac hat

C& hat (mm) 0,045 0,045+0,063

0,063+0,074 | 0,074+0,1 0.1+0.5

Ty 1& (%) 56,15 0,87

2,70 13,97 26,31

1.2. Tinh lwu bién ctia hén hop bun than

Tinh lwu bién la sy md t& quan hé gilra Ung
suét trvot (Iwe tac dung trén mét don vi bé mét tiép
xuc gitba hai 1&6p chét 1dng) va ty suét truot (ty sé
git)a d6 chénh l&ch van téc cla hai I&p chét 1dng
va khoang cach gilra chung, cdon goi la gradient
van tdc) cha hén hop thiy lwe bun than. Theo
thanh phan c& hat dwoc xac dinhi*hén hop thay
lwc bun than tai nha may tuyén than Vang Danh 2
co dac tinh clia chat Iong phi Newton. Doi véi chat
1dng Newton, ty sb gitra (rng suét truot va ty suét
trieot 1&4 mét hang s6 nhung véi chat 16ng phi
Newton thi méi quan hé gitra hai dai lwgng nay la
phtrc tap hon.

Do nhot la mét dal lwong vat ly dac trwng cho
tr® lwvc do ma sat ndi tai sinh ra gilra cac phan t
khi chiing co sw chuyé&n déng trwot [&n nhau. N6 13
nguyén nhan sinh ra sy tén that ndng lwong trong
dong chay, vi vay, tinh nhét clia hdn hop chat Iéng
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la yéu t6 rat quan trong. Véi thanh phan bun than
cd chira lwong 1én & hat min (0,045 mm), cé thé
xac dinh do nhot theo Guth and Simha [4]: '
i =i (#2500 #14.0505 5, (1)
Trong d6: i, - D& nhat hdn hop bun than; i, - Do nhot
cla nwéc; oy - Ty phan thé tich hat trong hén hop.
Ung suét treot cha cac chat long phi Newton
théng thudng dwoc xac dinh théng qua (ng suét
trwot ban dau, hé sd dam dac va chi so dac tinh
chay ctia no. Trong ky thuat co hoc chat long, co
mot s6 mé hinh chat 1éng phi Newton .nhw: chat
l6ng Bingham,-chét 1dng Power Law va chét 16ng
Herschel Bulkley (H.1). Mdi loai chét 1dng nay cé
trng suét trwot dwoe xac dinh theo cac quan. hé
khac nhau. Chang han, v&i chat 16ng Bingham,
ng suét trot dwoe xac dinh theo mdi quan hé:

T:Twpg_;. (2)
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Trong d6: © - Ung suét trwot; 1 - Ung suét ban
dau, (rng suét can thiét dé co sw dich chuyén; p, -
D6 nhot déo Bingham; dvidy - Ty suét truot hay
gradien van toc, déc trwng cho sw thay ddi van tbe
doc clia cac l6p chat Iong.

V@i chéat 1dng Power Law, quan hé Ia:

. dV n
sapile] O 9
| k[dy] 3)

O day: k- Hé sb dam déc; n - Chi s déc tinh chay.
Hé so dam dac k biéu thi @6 dam déc cla chét léng
va la dai lweng twong tw do nhot biéu kién, khi k
tang thi d6 dam d&c cla chét I6ng téng. Chi sé n
cho biét dac tinh phi Newton ctia chét 16ng. Khi n=1
céng thire (rng sudttruot cla chat 16ng Power Law
c6 dang tuyén tinh nhu chét Ic’)ng Newton. Khi n>1,
chat Idng l& chat I16ng trvong né, d6 nhét biéu kién
tang khi ty suat trwot tdng. Khi 0<n<1, chatléng &
dang céu tric gid déo, do nhot biéu kién gidm khi
ty suat trot tang.

Trong khi @6, quan hé gitra (ng sudt truot va ty
suat trrot clia chat I6ng Herschel Bulkley:

* ‘C—‘to+k{dV] . (4)
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H.1. Tinh luu bién cia mot s6 chat I6ng

Theo mét s6 tai liéu [5], [6], [7], trong s6 nhiing
ma hinh chat Iong phi Newton, co thé chon md hinh
chat Iéng Bingham hodc md hinh chat I6ng Herschel

_Bulkley ap dung cho hén hop bun than voi c& hat
“min.va nong dd cao. Vi vay, vé&i hon hgp bun than

sau co d&c cia Nha may tuyén than Vang Danh 2,
tac gia dé xuét lwa chon mé hinh chét I6ng Bingham
I& mé hinh tinh toan, khi do tinh lwu bién ctda hdn
hop dwoc xac dinh thdng qua quan hé (2).

., 2. Cac théng s6 van tai dong hén hop bun
than sau cé dac

Trong phuong phap van tai ‘bén'g thay lwc,
théng s6 cd anh hwéng nhiéu nhat dén hiéu qua

van tai la van téc t&i han va ste can chuyén dong.
Trong do, van toc t&i han cla dong hén hop la van
téc trung binh clla né ma tng véi van tée do, cac
hat chat ran co kich thwéc va mat dd xac dinh béat
dau roi khoi day ong va dich chuyén trong trang
thai lo Iteng, khéng ldng dong tr& lai: strc can
chuyén dong la théng sb dai dién cho sw tén hao
ap suat dong chay theo chiéu dai éng dan.

Vé mat ly thuyét, cé thé xac dinh van téc téi han
théng qua phuwong trinh can bang luc tac dung trén
hat ran két hop voi phuong trinh mé ta su phan bb
hat rén trong dong chay va mot sé thédng sb khac.
Déi voi strc can chuyen dong, thwong duwoc tinh
theo strc can chuyén dong clia dong nwée sach két
hop véi strc can phu do céc yéu td khac gay ra.

2.1. Véan téc téi han

Trén thé gi6i, dén nay da co rat nhiéu nha khoa
hoc tién hanh nghién ctu, xac dinh van tbc téi han
theo cac cach tiép can khac nhau. Chang han, sau
khi tién hanh mét loat cac nghién ctru thuc nghiém
voi cat va than, Durand [8] da dwa ra céng thic
xac dinh van tc t¢i han theo dwéng kinh éng va ty
trong gitra pha ran va pha 16ng:

Vth durand I:ZQD S 1):|1I2 (5)

Trong d6: Vy, - Van téc tai han, m/s; Fyyrang - HE sb
van téc, phu thudc vao c& hat va néng do, theo
[11], Fawane=1,15; g - Gia tde trong trworng, m/s% S -
Ty trong gitra chét ran va chéat 16ng; D - Bwong
kinh 6ng, m

Wani [9] lai cho rang van téc téi han 1a van téc
trung *binh cGia déng can thiét d& ngan chan sw
l&ng dong cuda hat duéi day éng, né phu thudc vao
c& hat trung binh cla pha rén va ty trong ctia no
trong hén hop. Trong khi Davies [10] dwa trén viéc
tinh toan céac luc tac dung 1&n hat ran trong dong
chét 16ng & trang thai lo Irng da xay dwng cong
thiec xac dinh van téc t&i han phu thudc vao nong
do, khéi lwong riéng va dudng kinh éng,.. ,

O nuwdc ta, tinh toan cac théng sb vén tai dong
h&n hep hai pha rén-dng ciing da dwoc mot sb
nha nghién clu phat trién va (rng dung vao thuc
tién. Sau khi tién hanh thwe nghiém trén hén hop
bun than tai mo 1§ thién, mot nhém nghién clru da
dé xuat cong thire xac dinh van téc téi han [3]:

(6)

Véi: ps, pn - Khéi lwong rieng cla than va cua
nuwéc, kg/m K, v - Céc hé sb thuc nghiém; Ao - Hé
s6 slrc can chuyen déng ddi voi dong nuéc sach;
D - Bwéng kinh 6ng dan, m.

Tuy nhién, tbc dd chuyén déng ctia hdn hop bun
than ddng nhat phan tan min dwoc xac dinh co tinh
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dén céac chi tiéu kinh t&-ky thuat, xuét phat tir ché
dé chay cta no [14]. Hon hop loai nay ¢6 dé nhét
déng hoc cao hon dang ké& so véi nwéc. Téc dd
nhé nhét khi van tai & ché dé chay réi dwoc xac
dinh qua cdng thirc:

_Re'w, 7
min D * ( )
Trong d6, R.* - S& Reynold cta hdn hop twong
rng v&i ché do chay rdi; v, - D6 nhét dd hoc cla
hén hop, m?/s, phu thudc vao khéi lwong riéng ph
ctia hén hop (B.2); D - Bwong kinh 6ng dan, m.

V

{Béng 2. Méi quan hg—i\ gitta dé nhot déng hoc va
khoi lrong riéng ctia hon hop ban than

pn, kg/m® | 1320 1270 1200 1150

vi, m¥s |0,39.10%]0,11.10* | 0,08.10%| 0,06.10*

Ghi cha: pr - Khdi lvong riéng pn; v, - D& nhét
déng hoc.

2.2. Strc can chuyén déng

Viéc xac dinh strc can chuyén doéng ctia dong
hén hop bun than trong dwong éng cé y nghia
trong cong tac lva chon ché dé chay clia nd.“Thong
thu’ong strc can chuyén déng hay do dbc thay lwe
cla dong hén hop dwoc xac dinh thong qua strc
can chuyen dong ddi v&i dong nwéc sach:

=i 22+ AL (8)
pn
Tai day: ig - Strc can chuyén dong clha nuwéc sach;
Ai - Tén that phu do kich thuéc hat, ndng dd pha
rén, kich thwéc dudng 6ng.

Tuy nhién, khi hén hop bun than phan tan min ¢6
ndng dé cao bao gdbm cac hat nhd min, khéng tuan
theo quy luat ma sat cb dién, béi vi dd nhét clia nod
khéng chi phu thudc vao gradien van tdc, ma con
phu thudc vao ciu tric cla hén hop. Thong thudng,
dbi voi loai hén hop nhw thé ngudi ta tinh toan (ng
suat trgt theo mé hinh Bingham va cé thé tinh toan
strc can chuyén dong theo cong thirc:

V2

h=hos ©)
Trong do: kh - Hé sbé strc can thuy |LPC dugc xac
dinh theo biéu thire:
M=[64/(Req)]. (10)
O day: Re - S6 Reynold dbi véi ché do chay cAu tric:
Re, = V.0

W T—— % (11)
1+
a1+ -]

V6i: pgt - D6 nhét ddng lwe cla hdn hop cau trac
(0,02+0,05 Pa.s); 14 - Ung suat trrrgt dong.

3. Két luan va kién nghi
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Van téc téi han va stc can chuyén dong cla
dong hén hgp phu thudc vao rat nhiéu yéu tb khac
nhau (d&c tinh vat liéu, tinh chat hdn hop, dwong
éng, ché d6 chay,...). Do d6, nghién ctru ly thuyét
khéng thé danh gia hét cac hién twong vat ly trong
dong chay cla hén hop ma chi ¢é tinh dinh hwéng.
Pé xac dinh dwoc van téc téi han va sic can
chuyén déng khi van tai hén hop bun than, can
phai nghién ctru ly thuyét két hop véi thue nghiém:

Dbi voi cong tac van tai bun than tai Nha may,

tuyén than Vang Danh 2, dya trén dac tinh hén hop
bun than sau c6 dac két hop voi nhirng’ phan tich vé
tinh Iwu bién, van téc t&i han va slrc can chuyen
déng ctia dong hén hop, c6 thé két luan va dé xuat:

» M6 hinh chét Idng hén hop bun than sau cd
dac 1a moé hinh chét 16ng phi Newton, cu thé 1a
twong dwong véi mé hinh Bingham. Cac dac tinh
clia hén hop cé thé dwoce xac dinh theo cac biéu
thire (1) va (2).

» Dwra trén dac tinh c& hat, nong dé va ty trong
pha trong hén hgp bun than, co thé xac dinh hén
hep bun than 1a chét 16ng chu triic, van toc toi han
clia dong hén_hop bang cong thire (7). Strc can
chuyén déng duoc tinh toan thong qua biéu thirc
(9) trong d6 hé sb strc can thly lyc dwoc tinh toan
bang céng thirc (10).0
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at 10 mm far from the banks, with the
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level Il and GNSS should be measured by
the static measurement with the mean
square error of (5 mm+0.5 ppm) for the
difference in height.

SUMMARY

The calculation of transport parameters
(critical velocity, pressure drop, etc.) for coal-
water slurry is very important. These
parameters depend on the characteristics of
the mixture, transport diagram, pipe size and
some other technical factors.

The paper also determines the way to
select the appropriate ratio in distance
between the interpolated point and the point
in the other bank of the river, and in distance
between two interpolated points.
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Based on the characteristics of coal-water
slurry,. the paper presents methods of
calculation and determination of transport
parameters for the design transportation
system.




