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VAN PE GAY MON HONG BANH CONG TAC BOM LY TAM
VAN TAI DONG CHAT LONG CO HAT RAN

SOME CAUSES OF CORROSION THE IMPELLER OF CENTRIFUGAL PUMPS
USED TRANSPORTING FLUID WITH SOLID

ThS. Bui Minh Hoang
Truong Pai hoc Mé — Dia chét

TOM TAT

Nghién ciru Iy thuyét va thuwe nghiém vé mdy bom ly tdm van tai dong hon hop ran long cho
thdy quy dao chuyén dong cia hat ran va cia chat long mang hat la khéng tring nhau. Trong do,
quy dao cia cdc phan tir chdt long & ché dé lam viéc on dinh ciia bom thwong phit hop véi bién dang
canh dan dwoc thiét ké, con quy dao chuyén déng cia cdc hat ran thi léch khéi quy dao ciia dong

chdt long. P léch nay ciia qui dao phu thudc vao nhiéu yéu té khdc nhau.

Théng thwong, cdc chi tiét ciia mdy bom ly tdm vén tai dong hon hop ran léng bi mon héng
nhanh chong do tac dong va ddap va co xdt cua cac hat rdn vao thanh banh cong tdc, vo xodn va cdc

chi tiét ciia bom.
Tir khéa: Bom dong hon hop hai pha ran — long; Bom thdi xi; Bom hai pha.
ABSTRACT

Theoretical and experimental studies on centrifugal pumps for transporting solid-liquid
mixtures showed that the motion trajectories of solid particles and the liquid do not coincide. In
which, the trajectory of the liquid in the stable working mode of the pump is usually consistent with
the designed impeller profile, while the motion trajectory of the solid particles is deviated from the
trajectory of the liquid flow. This deviation depends on many different factors.

Normally, the components of mixed solid — liquid pump are been corrosive rapidly due
to the impact and rubbing of solid particles against the impeller walls, helical casing and pump

components.

Keywords: Two-phase flow pump; Mixed solid — liquid pump.
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1. GIOI THIEU

Thuc té str dung may bom dé bom thoat
nudc mo, bom cép liéu trong xuéng tuyén
khoéng, bom thai xi trong nha may nhiét di¢n,
khai thac khodng san bang strc nude hodc khai
thac va van tai vat liéu xay dung... cho th'fly,
dudi tac dong va dap va co xat cua cac hat ran
vao thanh banh cong tac, vo xodn va cac chi
tiét cia bom 1am cho cac chi tiét cia may bom
bi mon hong mot cach rat nhanh chong. Mot )
nghién ctru chi ra nguyén nhan mon hong chinh
la do sy va dap va bao mon cua cac hat ran vao
banh cong tac, vo xodn va cac chi tiét khac cua
bom.

2. VAN PE MON HONG BANH CONG
TAC CUABOM LY TAM KHI BOM DONG
CHAT LONG CO HAT RAN

Khi dong chay qua may bom c6 chtra
hat ran v&i thanh phén, né)ng do va kich thudc
khac nhau, dudi tdc dong va dap va co xat cua
cac hat rdn vao thanh banh cong tac, vo X04n
va cac chi tiét ciia bom lam cho cac chi tiét
clia may bom bi mon hong mét cach rat nhanh
chong. Céac cong trinh nghién cuu [1], [3] da
tong hop va phan tich tinh trang mon hong cia
cac may bom dang stir dung ¢ cac mo Vi¢t Nam,
trong d6 co6 chi ra nguyén nhan mon hong chinh
la do sy va dap va bao mon cua cac hat ran vao
banh cong tac, vo xoan va cac chi tiét khac cua
bom. Nhiing két qua nghién ctru trén cho thay
vi tri bi bao mon nghiém trong trén mép vao
canh, trén than canh va long méang canh dan,
trén vo xoan oc 1a rat khac nhau, tiy thudc vao
ba yéu t6 chinh cta thanh phan hat rin trong
dong hdn hop dugce bom, d6 1a ndng do hat rin
C, du(‘mg kinh hat ran D va khéi luong riéng
cua hat ran p._.

3. QUY PAO CHUYEN PONG CUA HAT
RAN TRONG MAY BOM LY TAM VA
ANH HUONG CUA NO PEN SU MON
HONG CAC CHI TIET MAY BOM

Nhitng nghién ctu 1y thuyét va thuc
nghiém [3], [4], [5] vé dong hai pha trong may
bom ly tim da cho thay quy dao chuyén dong
ctia hat ran va cua chit 1ong mang hat 1a khong
tring nhau. Quy dao ctia cic phan tir chét 1ong
& ché @6 1am viéc 6n dinh cua bom thuong phu
hop véi bién dang canh dan duogc thiét ké, con
quy dao chuyén dong cua cac hat ran thi 1éch
khoi qui dao cta dong chat 1ong. Do 1éch nay
ctia quy dao phy thudc vao nhiéu yéu t6 khac
nhau nhu néng dd hat, duong kinh hat, khéi
luong riéng cua hat, vi tri cia hat khi bat dau
vao canh din va s& thay doi ¢ ting vi tri doc
theo mang canh din banh cong tac va mang
xo0in dc.

Hinh 2. Phdn b6 véc to vin toc ciia chat long va
cua hat trong banh cong tac [4]
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Trén cac Hinh 1 va Hinh 2 chi rd hinh
anh chuyén dong tuong ddi va tuyét ddi cua hat
rin trong banh cong tac va sy phan b cac véc
to van toc cua hat ran sai khac voi van téc phan

ttr chét long. Chinh sy sai khac gitra tdc do cua
hat rén va cta phan tur chat 1ong ma sinh ra su
truot gura hai pha rin — 10ng, dong thoi gay
t6n that nang lugng va giam hiéu suat ctia may.
Diéu quan trong & day chinh 1a do sy sai léch
giita quy dao chuyén dong cia hat rin so voi
bién dang canh din va thanh mang canh din
ma gy nén sy va ddp cua hat vao banh cong
tac gy 10, v3 va bao mon bé mit banh cong tac
[4]. Vi vdy, nhiém vu thiét ké 13 phai Iya chon
cac thong sb ciu tao clia banh cong tac va xay
dung bién dang canh va mang canh dan banh
cong tac cho phu hop, han ché mirc d6 mon
hong cac chi tiét may bom. Dé thuc hién dugc

a. Trong banh cong tac:
- Theo phuong hudng kinh:

w dwns+ﬁw dw, g _
TE dr Ps =F o dr

(K K, )rmz—Zm(Kw —K

L8 Pog

didu do, ta phai tinh toan va xay dung dugc quy
dao chuyén dong cua hat ran trong banh cong
tac va trong vo xodn cua may bom. Cac cong
trinh nghién ctru vé may bom ly tam khi bom
dong mang hat rin [1], [5], dd khao sat chuyén
dong cua hat ran trong mang dan banh cong tac
va trong vo xoan ¢ ciia mot may bom ly tam.
Khi d6, cac hat ran chiu tac dong cua céc luc
nhu: trong lyc, céc lyc ly tdm do chuyén dong
quay tron ciia banh cong tac va chuyén dong
vong cua hat trén quy dao, luc quan tinh, ap luc
va lyc day Acsimet. Trén co s& mot s6 gia thiét
vé dong chay Newton va 6n dinh, bd qua mot
s6 lyc khac, cac két qua nghién ciru trén da dua
ra cac phuong trinh vi phan chuyén dong cua
hat rin trong banh cong tac va trong mang xoan
dc nhu sau [2]:
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- Theo huéng téc do vong:
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Trong do, hé s6 K, Kp va dai luong B dugc tinh theo cac cong thire sau:

K =1+ 2%
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Trong do:

“4)

)

w, W : 1a cac thanh phéan van toc twong do6i cua hat rdn chi€u trén phuong hudng kinh va

phuong hudng vong;
C,: hé s0 strc can;

Chi s6 F cho chét 16ng (Fluid), chi s6 S cho hat rin (Solid), chi sé M cho hdn hop chira hat

ran (Mixture).
b. Trong buﬁng xoin oc din hwéng ra:

- Theo phuong hudng kinh:
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- Theo huéng toc d6 vong:
de _Pr de, ¢

WS
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(6)

voir, la ban kinh tinh dén cdc diém trén bién dang v6 xoan oc dan hudng ra cua may bom.

Céc hé phuong trinh vi phan néi trén 13 cac phuong trinh khong tuyén tinh. Co thé ding
phuong phép giai gan dung cac hé phuong trinh vi phan nay dé tim duoc cac thanh phan tdc do cua
hat ran trong mang dan canh banh cong tac va trong vo xoan dc dan hudng ra cta bom, ciing c6
nghia la tim dugc quy dao chuyén dong cua hat nho vi¢e xac dinh goc do gitra cac véc to van tde

theo phuong hudng kinh va huéng vong g vai tung gia tri ban kinh trén duong di cua hat.
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3. KET QUA TiNH TOAN

a. M6 hinh tinh toan 1a bom ly tim mét cip,
canh tru véi cac thong so thiét ké nhu sau: luu
lgong Q =200 m’h, c6t 4p H = 54 mH O, va
toc do quay n = 1450 v/phut.

b. Két qua mé phéng quy dao va van tdc
chuyén dong cua hat rin (c6 dudng kinh thay
dbi tir 2+8mm) trong budng xoin bom nhu
hinh 3, 4. Tir 40, cho théy:

+ Khi duong kinh hat cang 16n thi goc
6m quy dao chuyén dong tuong ddi cua hat
cang 16n, do d6 hat cang sém va dap vao bé
mit canh dan va bao mon canh dan trén sudt
chiéu dai tir vi tri va dap dén mép ra cta canh.

+ Vi tri ctia hat & diém bat dau vao canh
banh cong tac cling s& anh huong dén vi tri bat
dau va dap cua hat vao bé mit canh banh cong
tac, cling c6 nghia 13 anh hudng dén dién tich bi
bao mon trén canh dan.

S 5 .
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Hat rin = dy=dmm Hat rbn = dzdenm Hat rbn = d,2fmm Hat rlln = d=Bmm

Hinh 3. Phdn bé vin téc hat rdn trong buong xodn
bom khi thay doi dwong kinh hat ran

Hat rn = d;=2mm Hat rbn = dy=dmm Hat rin = d=Gmm

Hat rin = d,=Bmm

Hinh 4. Quy dao chuyén dong hat rdn trong buong
xodn bom
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