KHOA HOC VA CONG NGHE M0

NGHIEN CUU AP DUNG DONG CHAY BA PHA
VAO PHUONG PHAP BOM AIRLIFT
PE VAN CHUYEN CHAT RAN NAM SAU DUUI NUOC

nhau dé van chuyén chat ran nhu: sir dung

hé théng may bom ly tam & cac mo va cac
nha may tuyén than, tuyén quang; hé théng van
chuyén xi mang bang khi nén & cac nha may xi
mang....

Tuy nhién, phudng phap bom Airlift cing dang
dudc st dung dé khai thac va van chuyén khoang
san & day bién, khai thac cat, so6i dudi nudc, nao
vét long moong & cac mo...

Phuong phap nay cho hiéu qua cao va gia
thanh ré hon so v&i cac phudng phap khac. Dac
diém cla hé théng bom Airlift 13 van chuyén dong
hén hop 3 pha: khi-ran-léng.

Véan dé can dat ra la xac dinh ty 1& cac thanh
phan trong hén hdp nay phai hop ly dé cho phudng
phéap dat hiéu qua cao.

Bai bao nay gidi thiéu phuong phap tinh toan ty
l& chat khi (hé s6 cap khi) clia dong hén hop 3 pha
sao cho phii hgp véi ludng hat ran cung dudc van
chuyén trong dong hon hop 3 pha.

Ngoai ra phuong phap nay cilng cho ta tinh
dudc dudng kinh t6i uu cla éng dan va hiéu suat
cao nhét cla hé thong bom Airlift.

.\I gudi ta da ap dung nhiéu phuong phap khac

1. Xac dinh luu lugng khi hop ly va hiéu suét
cua thiét bi bom Airlift

Viéc tinh toan dugc xuat phat tir su can bang
cong suédt clia dong chay 4 phan trén va dudi dng,
déng thai chu y t6i anh hudng clia ma sat va tac
dung truct gilra cac hat ran véi chat long dé xac
dinh Iugng khi yéu c8u cho viéc bom chét ran di 1én
(hinh H.1).

Dé don gian trong qua trinh nghién clu-va tinh
toan, c6 thé bo qua: ,

< Tén that ap suét do siic can & miéng vao phia
dudi va chdé uén cong phan trén khi dong chay ra
khdi 6ng dan;
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_ <+ Dong nang clia dong chay ¢ miéng vao éng
dan phia dudi;
_ %+ Phan dong nang cia khi & clfa ra trén 6ng
dan;
< Tén that do anh hudng trudt va ma sat cla
riéng chat khi;
%+ Trong pham vi chi€u cao h (hinh H.1), bd qua-
su tham gia cla chat khi.
Vi vay, néng do thé tich hat rin & trén 6ng (Cy, )
va dudi 6ng C, o) |a nhu nhau, nghia la:
Chu=Cho (1)
Ky hiéu chi s6 "U" cho trén éng va chi sé "O"
cho dudi éng.

Khi xac dinh ty s& ap suét pg/p, bd qua ma sat,
theo [1] ta viét dugc:

Pa pa H

Trong d6: pg, p, - Gia tri 4p suat clia dong hén hdp
3 pha trong buéng trén va ap suat khi quyén; p, -
Khéi lugng riéng clia nuéc; g - Gia téc trong trudng;
H - Chiéu sau doan &ng ngap dudi nudc; T - D6
ngap sau clia buéng trén (hinh H.1).

Tir hinh H.1, phudng trinh can bang cong suét
clia dong hén hdp & phia trén va dudi éng la:

(Ny+N7)=N, (3)

_ Trong d&: Ny, Ny va N - Tudng (ing la cong suét
dang nhiét, cdng suat & dudi 6ng va trén éng.

Cong suat dudi 6ng dudc tinh nhu sau [2]:
Ny = (pn-Qp +p,-Qn )
{pa +9gTe - 2l } = [Aps,u J )

Pn Pn Pn

Tai day, ma sat clia phan dudi éng sé la:
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Apry _ gH[1 EJ 8A, (&T Nm/kg. (5) ’ Cf?n mei sat qu'qt E’ls phan d.ch’?i &ng dan sé dudc
Pn H ) wgD3 \ Ch, xac dinh bang biéu thirc sau day:
R )
= = Fr > , Nm/kg. (6)
Pn ’ TTDg{Ch{Iﬁ[dh] W\/i_gk[phk‘l ,
4Qh DR 1 3 Cw Pn

Cong suat dang nhiét Ny, bang:

N, :pa_QKln%,W.

a
Trong cac céng thic trén: Q,, Q, - Luu Iu’{_jng cla
pha rén va pha nudc; p, - Khoi lugng riéng cla hat
rn; Apgu; Apsu Tuong Ung la tén that ap suat clia
dong hon hap & phan dudi 6ng va do su trugt; A, -
Hé s6 ma sat cla 6ng dan; Dg - Budng kinh cla

&ng dan; C, - Néng dbd hat rén trong dong hén hop;
d,, - Budng kinh trung binh cGa hat rn; Cw- Hé s&
sic can cla hat; f - H& s6 hinh dang ciia hat; Q -
Luu lugng clia chét khi trén &ng dan.

N&u bd qua t&n that ma sat & 6ng dan khi nén tir
may nén khi d&n noi nap khi (buéng hdn hdp - hinh
1), thi cdng sudt & phén &ng dan phia trén N, sé
dugc tinh theo cong thic sau [2, 3]:

A A
No = (n.Qp +pp. Qu) B2+ 780 1 (T, 4 hy+ 20RO, P50 |y ®)
pn pn pﬂ

Con ma sat & phan éng dan nay sé Ié
A A,

Fro _ gH{TE +EJ 8 - Q“ .Nm/kg 9)

[oR H H)m?gD3
va ma sat trugt bang:

gH pi — [TE + lj]ch

Apso P AH H

5 a8 _ , Nm/kg. (10)

,_TEC, Hdh JN& g {ph_ }fd
. v [ e h
4Q, s 3 Cwlp,

Tai cac cong thirc trén: vy, o - Van tac trung binh
clia dong hén hdp 3 phéan trén ong Apgo; Apsp -
T6n that ap suat clia dong hén hdp & phan trén éng

va do su trugt. Thay céc phuong trinh tir (4) dén
(10) vao phuong trinh (3) va bién déi, ta sé nhan
dugdc hé sd ty 1& (hé s& cap) khi la:

PngH : . _
_Q Pa { (p_h_ ]Ch:l' th,o+ﬁ+(1 hJ 8A, (th .\
Qn (‘IfCh)np—E Pn 2gH H TT29D
Pa
11
) e "
Pn H
2§17 ’
1_% 1 s d¥h iﬁ p_h_1df
4Q , Dg 3.c, Lp, "

| D& cb thé khao sat so sanh gilta cac thiét bi

Airlif khac nhau, can st dung thém ty sé vé do cao
clia hé th&ng 6ng dan, dudc biéu thi qua hé s6 o
TE ToH

(TE+h) T/H+hH

(12)

Day la mét dai lugng rat quan trong (ciing nhu
hé s6 dong dang) dé so sanh cac thiét bi Airlift

khac nhau. Héng s6 Froude-Zahl clia thiét bi Airlift
dudc viét:
2

Vb
Fr=e————. 13
o= +) Ve
Con hang s8 Cle dudc biéu thi nhu sau:
A T, T,
PVt PV, Vi
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Tl day ta nhan dudc tich s6 cla hai hang s6

Ta cd thé thdy hé s6 o c¢d anh hudng rat co ban
dén cac théng sd cla thiét bi Airlift trong viéc
nghién ctu mé hinh nhd gié tri o nay. Tu phudng
trinh (11) sau khi bién déi, ta nhan dugc:

trén:
2
prpe-dle_VH o 15 =g (15)
v2 g(Tc +h) (TE+h)
14 &—qch PogH Te 1-Te/M
_1-a Py p. H 1+ 1

gy =—. ;
1- 4 1-
) Ch |n[1+—p"9H.T_E] S

Pa
Cho cong suat hat (N,) d& bom dugc chét ran,
ta nhan dudc: -

Ny —pngH{—zﬁ—q-Qh +pgh.Qy, W.

n

(17)

Tl day ta tinh dugc hiéu suat thly khi (n) cla
thiét bi Airlift (ing véi trudng hgp hiéu suét clia may
nén khi & ché do dang nhiét (n ), bang:

&(1+DJ—1
Ny C, pgHp,\ H

| N, -G, p, yln"E
Po
T cac phuong trinh trén ta sé tinh dugc lugng
khi yéu cau Q (tinh tir hé s6 ) va hiéu sudt n cla
thiét bi bom Airlift

3
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H.1. So dé hé théng thiét bi bom Airlift khai thac
quéang dudi nudc: 1 - Budng éng dan dudi; 2 -
Buéng tron hén hop; 3- Budng 6ng dan khi nén;
4 - May nén khi; 5 - Pudng éng dan trén

3. Ap dung dé tinh toan cho hé théng thiét bi
bom Airlift
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2
T g o [Q_] |

16) .
mgD; | Cy, (19)

P& bom quang mang gan & day bién, sl dung
hé thdng thiét bi bom Airlift (hinh H.1), ta c6 cac s6
liéu nhu sau:

% Luu lugng hat ran: Q,=0,0446 m?/s;

% Chidu sau dudi muc nudc bién: H=5000 m;

% Khéi lugng riéng clia nudc: p,=1000 kg/m?;

% Khéi lugng riéng clia hat rén: p,=2600 kg/m?;

< Hé s ma sat clia 6ng dan: 1,=0,02;

+ Hé sd hinh dang cla hat ran: f=1;

< Hé s6 slic can clia hat rén: C=0,4;

< Nong dd van tai hat ran: C,=5 %;

% Ap suat khi quyén: p,=98100 Pa;

F
Y n.%

150 |

100+

5011

H.2. B6 thi xac dinh céac théng sé lam viéc hop
Iy ctia hé théng bom Airlift (Q=46000 m*/gid)

Trén hinh H.2 la cac két qua tinh cho céac gia tri
khac nhau cla dudng kinh &ng dan Dg, con hiéu
suét dugc tinh theo phuong trinh (18). N6 chi ra gia
tri hiéu sut cuc dai nhan dugdc & gia tri dudng kinh
8ng dan t&i uu Dy

Phia trai cla gia tri hiéu suat cuc dai (N, thi
hiéu suat s& giam dan do ma sat 6ng tang l&n vi
duong kinh 6ng dan nhd lai. Phia bén phai cla
Nmax, NI€U sUAt cling gidm di 1a do anh hudng cla
su trugt vé toc do, nghia 1a dd chénh léch téc dod
gilra pha ran va chét 1dng (nudc) tang lén. Ly do la
cb su tang lén cla lugng khi_yéu cau Qg (chinh Ia
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hé s6 cap khi yy trén dé thi) cho thiét bi bom Airlift.
Nghia la u’ng v6i diém cé hiéu suat cuc dai sé cb
gia tri cuc tiéu cla hé s6 cap khi Yéu Cau W min-
Tudng Ung vdi cac s6 liéu da dua vao tinh toan cho
hé théng bom Airlift nay, ta nhan dudc: Dg1.=530
MM, Nmax=28,6 %; Wi min=15.

3. Két luan

X Phu’ong phap tinh toan hé thong thiét bi bom
Alrllft g trén cho phep lva chon dudc du’dng kinh
&ng dan van chuyen chat rdn phl hop dé khai thac
khoéng san & sau duéi nudc;

“ Cong thiic (16) va do thi hinh 2 cho phép xac
dinh lugng cap khi yéu cau phu hgp véi lugng hat
ran can phai van chuyen trong hé thong thiét bi
bdm Airlift;

% Cong thic (18) va do thi hinh 2 sé xac dinh
dudc hiéu suat can thiét va cuc dai clia hé théng
bom Airlitt dung dé khai thac va van chuyén
khoang san & dudi day bién hoac d do sau dudi
nudc nao d6.0

TAI LIEU THAM KHAO
1. Nguyén Bic Suéng, Vi Nam Ngan. Giao

trinh May thiy khi. Trudng Dai hoc Mé-Bia chat, Ha
N&i 2001.

2. Gerd Grabow. Hydro- pneumatlscher und
hydraulischer  Festoffransport in  vertikalen
Rohrleitungen. Neue Bergbautechnik. 11 Jg. Heft
8.1981. 447-452.

3. Vergleicch  hydropneumatischer  und
hydraulischer Forderverfahren zur Gewinnung von
Kies-sand-Gemischen. Neue Bergbautechnlk 15
Jg. Heft 12. 1985. 471-475.

4. Meerestechnik. Einsatz des Airlift-Verfahrens
und der hydraulischen Forderung mit
Kreiselpumpen auf der Grundlage  von
Ahnlichkeitszahlen. Seewirtschaft, Berlin 19, 1987.

Nguv’i b.-en tap Bao Bac Tao

SUMMARY
The paper introduces some study results

using three phase streamline in the airlift |
. pumping method to transport the solid |
- materials in the deep under water. "

BAI TOAN PIEU KHIEN. .

(Tiép theo trang 11)
3. Két luan

Trén co s& nghién clru, tinh toan ly thuyét va xay
dwng mo hinh thuc nghiém nhom tac gia da thu duoc
két qua tét, dugc kiém tra qua chay thuc té trén mo
hinh thuwc nghiém.

Dwa trén phan mém Protool V6.0 cla hang
Siemens, mét giao dién giam sat va van hanh ciing
da dworc xay dirng (hinh H.3) gitp cho qua trinh thao
tac van hanh dwoc thuan tién.”

V&i cac két qua dat dwoc nay, nhom tac gla tlep
tuc phat trién dé cho phu hop véi méi trrong séan xuat
clia nganh cong nghiép gidy, thay thé cho cac bo diéu
khién khéng con chinh xac.CJ
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~ Ngudi bién tap: Pao Pédc Tao

SUMMARY

The article will present research results on theory |
. in a problem on accurate position control. Therefore, |
- the algorithm on position control and experimental |
- models in the laboratory are developed. The|
- experimental model is developed based on basic|
- components of a control system which includes: a
- Human Machine Interface HMI (Protool V6.0), a
- PLC §7-200, and the load drive system.

KHAI THAC DA XAY DUNG. ..

(Tiép theo trang 31)
Ngui blén tip: Ho Sy Giao

SUMMARY

Bmh Du‘cing provm'*e Iocates in the |
| important economy zone in the North part of
- Vietnam. This province has riche natural |

| resources. Out put of the construct:on stone in |
. the 2009 year is 14,020,000 m°. The paper |
. shows the state of the construction stone |

| exploitation and some solutions for |
| development of this national tndustry branch
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