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CAC GIAI PHAP NANG CAO HIEU QUA TRONG TiNH TOAN
THIET KE XUONG TUYEN THAN

CANH CHI THANH, NINH THI MAL, DANQ VAN NAM
Truong Pai hoc Mo - Dia chat

Tom tat: Bai bao trinh bay két qua nghién citu, ing dung cac gigi phap tin hoc dé nang cao
hiéu qua trong tinh toan thiét ké xwong tuyén than 1a: Sur dung phwong phdp néi suy
Lagrange thay thé cdc phiong phdp truyén thong (phwong phdp do thi va phwong phdp néi
suy tuyén tinh) va xay dung gidi thugt tw dong xu ly 1am tron thay thé viéc lam tron bang
phirong phdp thi cdng. Cac giai phap cho thdy két qua tinh toan rat nhanh chéng va chinh

Xac.

Trong bai toén thiét ké xuong tuyén than, cé
mot sb van dé kha phuc tap con ton tai 1am cho
nguoi thiét ké rat vat va trong tinh toan va két
qua lai khé ¢6 dugc do chinh xac cao, do la viéc
tinh toan dé danh gi4 tinh kha tuyén coa than va
tinh todn cac bang téng hop s6 liéu than dem
tuyén. Sau khi xem xét ky ludng nhitng phuong
phép tinh toan truyén thong dang duoc &p dung
va do chinh xac cua cac phuong phap ndi trén,
ching toi dd dua ra cac giai phap khic phuc
nhitng van d& con ton tai, nham nang cao hiéu
qua trong tinh toén thiét ké xuang tuyén than.

1. Sit dung phwong phap néi suy da thirc
trong tinh toan danh gia tinh kha tuyén cia
than

1.1. Pdnh gid tinh khd tuyén ciia than

Pé danh gia tinh kha tuyén cuaa than, quy
trinh tinh todn gom céac budc sau:

+ Thanh lgp cac bang phan tich chim néi
than c&c cdp hat. C6 nhiéu cap hat can phan
tich chim néi nhu: Cap hat 6-15mm, 15-35mm,
35-50mm va 50-100mm. Vi du sau khi thanh
lap bang phan tich chim noi than cap hat 50-
100mm, ta c6 két qua nhu trén bang 1.

Bang 1. Bang phan tich chim néi than cap hat 50-100mm

Chp ty Than diu Phin néi Phin chim
reng | y () | A%) |1A) | Y7 (%) | SYA%) | A%) | Tx(%) | Sr.A%) | A%)
-14 | 6211 | 4.47 | 27763 | 6211 | 277.63 4.47 | 100.00 | 2552.34 | 25.52
14-15| 412 | 12.68 | 52.24 66.23 | 329.87 498 | 37.89 | 227471 | 60.03
15-1.6| 218 | 2245 | 48.94 68.41 | 378.81 5.54 | 33.77 | 222247 | 65.81
16-1.7| 169 | 31.72 | 5361 70.10 | 43242 6.17 | 3159 | 217353 | 68.80
1.7-18 | 206 | 4154 | 8557 7216 | 517.99 7.18 29.90 | 2119.92 | 70.90
1.8-1.9| 194 | 5230 |101.46 | 74.10 | 619.45 8.36 27.84 | 203435 | 73.07
1.9-2 | 605 | 61.01 |369.11 | 80.15 | 98856 | 12.33 | 2590 | 1932.89 | 74.63
+2 19.85 | 78.78 |1563.78 | 100.00 | 2552.34 | 2552 | 19.85 | 1563.78 | 78.78
Coéng | 100.00 | 25.52
Trong do: v - Thu hoach cua than tng vai ting cap hat (%);

A - D6 tro cua than tng véi ting cap hat (%);

104



+ Xay dung cdc dwong cong kha tuyén: Sau
khi da thanh lap duoc bang phan tich chim nai,
tién hanh xay dung cac dudng cong kha tuyén.

Puong cong kha tuyén dugc xay dung bao
gom 4 dudng sau:

A — Pudng do tro nguyén té;

B — Buong thu hoach phan noi.

0 — Puong thu hoach phan chim;

o — buong ty trong.

Trén hinh 1 néu vi du vé cac dudng cong
kha tuyén sau khi da duoc xay dung. Trong dé
cd 4 truc cung tich hgp trong mot hé toa do:
Truc hoanh duéi biéu dién d6 tro cua than
(A%), truc hoanh trén biéu dién ty trong cua
than (8), truc tung bén trai biéu dién thu hoach
cua than (y: %) va truc tung bén phai biéu dién
thu hoach ciia da thai (y4%). Chiéu cua cac truc
theo chiéu cua mii tén bén canh truc cing véi
ky hiéu biéu dién cua cac dai luong tuong ng
tung truc.
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Hinh 1. Puong cong kha tuyén
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+ Pdnh gid tinh khd tuyén than cia cac cap
hat.

Dua vao cac duong cong kha tuyén va do
tro than sach yéu cau xac dinh duoc ty trong
phan tuyén va thu hoach cip ty trong lan can,
qua d6 thanh 1ap dwoc bang két qua danh gia
tinh kha tuyén than cac cap hat. Bé lam viéc do,
ngudi ta co thé dung 2 phuong phap:

a) Phwong phdp dé thiz Vi du trén hinh 1,
dé danh gia tinh kha tuyén than cip hat 50-
100mm véi d6 tro yéu cau cua than sach 1a 5%,
ta lam nhu sau:

- PAu tién phai xac dinh ty trong phan tuyén
bang céch tir gia tri 5% trén truc hoanh dudi, ké
duong thang song song Véi truc tung, cat duong
B tai 1 diém (diém A, theo chiéu mii tén). Tur
diém d6 ké duong thang song song Vai truc
hoanh, cit duong & tai 1 diém (diém B). Tu B
ké duong song song Véi truc tung, cét truc
hoanh trén tai diém C - d6 chinh 1a ty trong
phan tuyén (8;=1.63).

- Tiép theo 1a xac dinh thu hoach cua cip c6
ty trong lan can (ysr 0.1) bang cach tir truc
hoanh trén, ung vai ty trong 6=1.53 va 6=1.73,
ké dudng song song Vi truc tung, cit duong &
tai 2 diém twong tng (diém D va diém E), tir 2
diém d6 ké cac dudng song song Voi truc
hoanh, cat tung do bén tréi tai 2 diém (diém F
va G). Hiéu tung d6 cua 2 diém d6 chinh 1a thu
hoach cua cap cé ty trong lan can.

Pénh gia phwong phap: Nhu da trinh bay
& trén, dau tién ta phai vé dugc duong cong kha
tuyén cac cap hat trén co sé bang két qua phan
tich chim ndi twong tmg da thanh 1ap duoc va tir
db thi tién hanh xac dinh céc théng sb can thiét.
Dé vé& duogc dd thi, can phai co toa do cac diém
hoac phai biét dugc ham sb cua do thi can vé.
Véi bai toan nay, viéc vé dod thi duoc thuc hién
thong qua toa do cua cac diém duoc lay trong
bang phan tich chim ndi. Tuy nhién, s lugng
cac diém nay lai rat han ché (chi trong khoang
tir 7 dén 10 diém). Thuc té hién nay, khi thuc
hién thu céng, nguoi thiét ké can cir vao toa do
cua cac diém da biét dé vé cac duong cong udn
qua cac diém cb dinh nay, do d6 do chinh xac la
khong cao, tuy thudc va kinh nghiém va kha
ning cua timg nguoi thiét ké. Tir viéc vé cac
duong cong kha tuyén co do chinh xac thap, s&
dan dén hé qua 1a khi xac dinh céc thong sé tur
duong cong kha tuyén s& thu duoc két qua bi sai
léch nhiéu, theo d6 1a viéc tinh toan thanh lap
céc bang ciing s& bi sai, anh huong dén cac két
qua danh gia cudi cung. Nhu vay viéc st dung
phuong phap nay kha phuc tap, hoan toan thu
cong va co do chinh xac rat thap.

b) Phwong phap ngi suy theo sé ligu trong
bdng phan tich chim néi:

Theo vi du trong bang 1, theo cot cap ty
trong, dong theo hang ngang, ta co:
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- Ung véi ty trong 8=1.5 thi c6 d6 tro than
sach A=4.98 (6 in dam).

- Ung Véi ty trong 6=1.6 thi c6 d6 tro than
sach A=5.54 (0 in dam).

Dé c6 do tro than sach yéu cau 1a Ai=5% thi
ta phai tinh toan néi suy (phuong phap ndi suy
tuyén tinh) dé c6 ty trong phan tuyén twong
tng. Tir két qua noi suy do lai tinh toan noi suy
mét lan nita dé ra cip cd ty trong lan can.

Ngoai ra, khi lap bang can bang ly thuyét
c4c san pham tuyén, ciing phai sir dung cach noi
suy tuong tu.

Panh gia phwong phap: Nhu vay, vai
phuong phap noi suy nay, ta phai sa dung cach
tinh toan tha coéng, hay may min hon nho s
dung phan mém MS Excel, ta ciing phai hiéu ro
cach 1am va nhap vao nhitng cng thtc can thiét
dé MS Excel tinh toan ho. Mac du thé, phuong
phap nay mat rat nhiéu thoi gian va khong c6 do
chinh xac cao (do st dung phuong phap noi suy
tuyén tinh).

Nhu vay la vai ca 2 phuong phap da trinh
bay trén déu boc 16 nhimg nhuoc diém. Vi vay,
yéu cau dit ra la phai nghién ctu tim ra giai
phap khic phuc nhitng nhuwoc diém va han ché
do, giam sai s6 dén muc thip nhat. Sau khi
nghién ctiu va thir nghiém, giai phap cudi cing
dugc lya chon do la st dung phuong phap néi
suy Lagrange dé tinh toan gia tri cac diém tay y
trén co s& gid tri cac diém di biét nham xac
dinh cac thdng sb can thiét.

1.2. Gigi thigu vé ngi suy da thirc

Gia str cac dai lugng x va 'y ¢6 quan hé ham
s6 y=f(x), Trong d6 ta khong biét biéu thirc cua
ham f(x) ma chi biét mot sé gia tri cua y twong
(g Vvoi c&c gia tri cua X tai cac diém: x0, x1,
x2...xnlayo0, yl,y2...yn

X Xo X1 ceee | Xk | oeer | Xn-2 | Xn

Y Yo Y1 Yk Yn-1 | Yn
trong do6 xo, X1, ....Xn du:cc sap xép theo thtr tu
tang dan.

Bai toan noi suy la bai toan tim gid tri gan
dung cua y tai cac diém x, nam giira cac gia tri
trong bang trén, chiang han nhu tinh gan dang
giatri yx tai diém xi. M3i bo (n+1) cap gia tri da
biét ciia X Va y: (Xo,Yo), (X1,Y1)s..., (Xn,yn) duoc
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goi 12 mot mau quan sat, cac gia tri Xo, X1,...xXn
goi 1a diém quan sét, con yo, 1, ..., yn goi la két
gua guan sat.

Ta goi h¢ n+l ham fo(x), fi(x), f2(x), ...,
fo(x) 1 doc 1ap trén mién x néu: tofo(x) + tifi(x)
+ tofa(x) + ... + tafa(X) = 0 (Wxe X ) chi khi
to=ti=ta = ... = t, = 0. Dé giai quyét bai toan
trén ta chon mot hé n+1 ham doc lap tuyén tinh
fo(x), f1(X), f2(x), ... , fa(x) sau d6 xay dung ham
f(x) c6 dang:

f(X) = aofo(X) + asfi(x) + axf2(x) + .... + anfn(X).

trong d6: ao, ai, az,..., an la cac tham sd chua
biét ma ching ta can xac dinh dya vao hé ham
fo,f1,f2,... , fn VA mau quan sat (xi,yi) (i=0,n).[3]

Ham f(x) dugc xay dung nhu trén dugc
ding xap xi ham cho y = f(x).

Hién nay c6 rat nhiéu phuong phéap noi suy
nhu ndi suy Lagrange, ndi suy Niuton, ndi Suy
SPLINE, phuong phép binh phuong bé nhit...
M3i mot phuong phap déu co nhimg uu khuyét
diém khac nhau. V¢i bai toan nay, ching ti lua
chon phuong phap ndi suy Lagrange vi day la
phuong phap d& doc, dé hiéu, sai s6 nho. .

Duéi day trinh bay dac ta thuat toan cua
module xac dinh gia tri cac diém bang phuong
phép noi suy Lagrange thdng qua ngdn ngir gia
trinh:

PROGRAM Yo(xo);
BEGIN
Yo := 0 ; {khdi tqo gia tri ban dau}
Fori:=1ton
Begin
T1:=1; {Tinh gia tri tir s6}
T2:=1; {Tinh gia tri mau so}

Forj:=1ton
Begin
If i <> j then

Begin
T1:=T1*(x(1)-x()));
T2:=T1*(Xo-X(}));
End;
End;
Yo:= Yo+ Y(I)*To/Ty;
End;
END.



2. Giai thuat tw dong xi ly lam tron
2.1. Nguyén tdc 1am tron trong qua trinh tinh
toan, tong hep sé ligu |

Trong qua trinh tinh toan, tong hop s6 ligu
than dem tuyen (duoc 18p thanh cac bang), co
mot viéc 1a can phai kiém tra gia tri tong hop
ctia cac thanh phan (thuong 12 theo cot). Gia tri
nay can phai bang mot gié tri cho trudc. Thong
thuong, s liéu sau khi tong hop co gia tri
khéng bang ma c6 thé Ién hon hay nhé hon gia
tri cho trudc do. Vi vay can phai tién hanh lam
tron gié tri caa cac tham s thanh phan. Van dé
dit ra 1a d& nhu mong mudn, can tién hanh lam
tron theo mot nguyén tic nhat dinh theo yéu cau
chuy&n mén nganh tuyén khoang. Pay 1a thao
tac khong thé thiéu nham dam bao giam tbi da
sai s6 va ting do chinh xac cua cac tham sé.
Nhu trén di néi, thuc té thudng xay ra 2 trudng
hop phai lam tron, d6 la:

- Néu téng d6 16n hon mét s6 ¢ dinh thi
phai giam cac tham sé nao d6 trong tong sao
cho két qua thu duoc 12 tong bang sb ¢ dinh da
cho.

- Nguoc lai trong truong hop tong d6 nho
hon s6 ¢ dinh thi bat bugc phai ting thong sb

2.2. Gidi thudt tw dong xwr ly lam tron

nao d6 trong tong dé thu duoc két qua mong
mudn.

DAi vai bai toan tuyén than cac tham so duoc
1am tron dén 2 chir s6 thap phan sau diu phay. bé
dam bao duoc két qua theo y mudn, viéc tim kiém
va lam tron véi cac tham sb cu thé cé thé phai xét
dén chir s6 thir ba hodc thir tu sau diu phay. Sau
khi chon va Iam tron tham sb thanh phan lai phai
kiém tra lai két qua téng hop. Néu két qua tong
hop khong dat yéu cau thi lai tién hanh 1am lai. ..
Ct nhu vdy cho dén khi dat két qua tong hop
mong mudn trong bang. Viéc nay sau d6 s& duogc
I3p lai hau nhu tat ca cac bang trong qué trinh tinh
toan. Vi vay cong viéc nay mat rat nhiéu thoi gian
va kho tranh khoi sai sot. Hién nay, mac du nguoi
ta da dung phan mém MS Excel dé hd trg viéc
tinh toan, nhung viéc tim kiém va lam tron thanh
phan s6 liéu tham gia dé dam bao nguyén tic noi
trén van phai lam bang phuong phap tha cong (do
con ngudi quyét dinh). Vi vdy, nhom tac gia da
nghién ctu va khic phuc nhitng nhuoc diém nay
bang cach xay dung mot giai thuat toan hoc, tich
hop trong mét module chuong trinh méy tinh dé
viéc lam tron duoc thuc hién hoan toan tu dong
va dat d6 chinh xé&c y&u cau.

Thuat toan chinh ciia module nay dugc xay dung va dic ta bang ngbn ngit gia trinh nhu sau:

PROGRAM lamtron(Tong,N);
BEGIN

While (Tong-N>0) {7rwong hop phdi giam phan tiz trong téng}

Begin

- X4c dinh cac phan tu trong tong duoc lam tron ting;

- Tim dén phan tir dugc lam tron tang c6 phan mé rong nho nhat trong
cac phan tir da xac dinh duoc;

- Giam phan tir tim duoc di 0.01 don vi;

- Tinh lai Tong;
End;

While (Tong-N<0) {Truong hop phdi tang phan tir trong tong}

Begin

- Xac dinh cac phan tir trong tong khong dugc 1am tron;

- Tim dén phan tir khong duoc lam tron c6 phan mé rong lon nhat trong
cac phan tir xac dinh duoc;

- Tang phan tir tim duoc 1én 0.01 don vi;

- Tinh lai Tong;
End;
END.

107



Két luan

Viéc nghién cttu ttng dung tin hoc trong
tinh toan thiét ké xuong tuyén than théng qua
céc giai thuat noi trén la giai phap khoa hoc, tin
cay va da duoc kiém chung trong thuc té. Két
qua cai dat thuat toan va chay chuong trinh cho
thiy hiéu qua cua giai phéap rat rd rét. No thé
hién qua thoi gian thuc hién tinh todn nhanh
chong, hoan toan tu dong va dat do chinh xac
mong muén, dap tmg dwoc yéu cau dat ra cua
bai toan trong thyc té.
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SUMMARY
Solutions for increasing of coal preparation plant design calculation efficiency

Canh Chi Thanh, Ninh Thi Mai, Dang Van Nam
University of Mining and Geology

This paper is to present results of the study and applications of information technology
solutions for increasing the efficiency of coal preparation plant design calculation, which are: The
use of Lagrange interpolation method to replace the traditional methods (graphical and linear
interpolation methods) and rounding algorithm establishment automatically to replace manual
rounding. The solutions have shown quick and accurate calculation results.
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