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KHAI THAC MO & XAY DUNG CONG TRINH NGAM (trang 34-54)

XAC PINH PUONG KINH ONG GIO TOI UU
TREN CO SO GIAI TiCH HOA PAC TiNH THIET BI THONG GIO
DANG VU CHI, Truong Pai hoc Mo - Dia chat
NGUYEN HUU HOA, B¢ Lao déng - Thuong binh va Xa hoi
DOAN SY THANH, PO VAN QUYET, Cong ty than Mao Khé (Vinacomin)

Tém tiat: Pé thong gio khi dao cdc cong trinh ngcim hodac cac dm)’ng 16 ¢ mo trén thuc té
thuong su dyng cdc quat cuc bo va duong ong dan gio. Quat gio dwoc lwa chon trén co so
cdc thong so vé luu Zu"ong 810, ha dp yeéu cau quat can tao ra. Cdc tri 56 nay phy thugc vao
chung loai ciing nhw cdc thong so cua dwong ong dan gid. Vin dé dat ra la can xdc dinh
duwong kinh éng gi6 hop Iy vé ca phwong dién kinh té va kj thudt dam bdo théng gié khi dao

duong lo.
1. Pit van dé

Khi dao cac cong trinh ngam thuong st
dung quat cuc bd va dudng 6ng dan gio dé thuce
hién thong gi6. O cac duong 16 c6 khi bui nd
phuong phap thong gié day chiém wu thé. O cac
mo hém 16 nudc ta, cac quat gio cuc b dugce st
dung rat da dang va thuong duoc nhép tir Trung
Quéc. Cung voi quat, ong gi6 dong vai tro quan
trong trong hé thong thong gié cuc bd. Phy
thugc vao phuong phap thong gio cing nhu
dleu kién thyc té, co thé sir dung cac loai ong
mém, Ong climg va 6ng mém co xuong clng
(loai nay thuc té chua st dung & nudc ta). Vé
mat dinh lugng, lya chon éng gi6 dua trén 2 co
s0: 1) vé phwong dién kinh té, dng gio ¢ dudng
kinh cang nho cang giam chi phi thong gid.
2) vé mat ky thudt, duong kinh dng gié phai du
16n dé dam bao khong khi chuyén dich trong
duong 6ng voi tée d6 khong vuot qua 12m/s.
Céc co s& néu trén chi mang tinh chat nguyén
tac va dinh hudéng chung; con vi¢c xac dinh, lya
chon dudng dng gié chua duoc chu trong ciing
nhu nghién ctru dang mirc.

Trong cac mo than ham 16 ving Quang
Ninh, don gia loai éng gié binh thuong dao
dong trén dudi 100 ngan d/m. RS rang rang, dé
phuc vu théng gi6 khi dao 500m duong 1o, chi
phi cho 6ng gi6 cao hon nhiéu so v6i khau hao
thiét bi quat gid. Ngoai ra, kich thudc va chat
lwong dudng dng gid con anh hudng dén chi phi
dién nang cho quat cuc bd. Do vay, viéc lya
chon 6ng gié phu hop gitr vai trd quan trong
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nham dam bao cic chi tiéu kinh té-ky thuat
cling nhu néng cao hiéu qua thong gio khi dao
cac duong lo. Dudi day s& dé cap dén phuong
phap t6i uu hoa dudng kinh éng gié phuc vu
thong gié theo cac so dd thuc té khac nhau.

2. So d0 va thiét bi thong gié khi dao cac
dwong 10

So do théng gié: Khi dao cac duong 1o
cling nhu céc cong trinh ngam khac thuong st
dung cac quat gié cuc bo va o6ng dan gio. Vai
goc do quan diém vé thong gid c6 thé chia
thanh 2 nhém: nhém 1: quat cuc bg lam vige
v6i dng gio6 co chiéu dai c¢b dinh va nhém 2:
thong gi6 voi chiéu dai ong gi6 thay ddi theo
mirc d9 tién guong 16 chuan bi.

- Nhém 1 trén thuc té ap dung dé thong gio
cho cac duong 10, budng ham cyt. O mo khai
thac ham 10 khi dao cac dudng 16 chuan bi cho
hé théng khai thac lién guong (hinh 1) ¢6 thé
coi quat cuc bo 1am viée voi duong éng gio co
chiéu dai khong ddi, néu guong 1o dang dao
dam bao vuot trudc guong 10 chg mot khoang
cach nhat dinh. Pudng ong gi6 c6 chidu dai
L= Li+ Lo- Ls khong d6i va trong truong hop
nay duong kinh 6ng gié dwoc lya chon don
gian, phu thudc vao luu lugng gid can dua téi
guong 10 dang dao.

- Nhom 2 quat cuc bd lam viéc voi duong
bng gio co chidu dai thay ddi lién tyc. Day la
truong hop phd bién khi thi cong cac duong 1o
mé via va chudn bi & ‘cac mo than ham 16
Quang Ninh. Cac doan éng gié duoc ghép ndi



tiép theo tién do dao duong 16. Tuy nhién, tuy
thudc vao dleu kién thuc té va chat luong ong
gid, cac doan dng gid nay c6 thé khong thay dbi
trong sudt qua trinh sir dung, vi du dbi véi ong
kim loai hoac éng chét luong tdt, dd bén cao. ..

\

Ngoai ra, do diéu kién thi cong khong thuan loi,
thoi gian dao dudng 10 tuong ddi 1au va tudi tho
dng gi6 nho, cho nén sau mot thdi gian can tién
hanh thay thé mot s6 doan éng gi6 (thudng sir
dung cac doan dng gi6 dai hon).
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Hinh 1. So d6 thong gid khi dao 16 chuan bi ap dung hé thdng khai thac lién guong
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Hinh 2. So d thong gi6 cuc bd khi chidu dai 6ng gié thay doi theo tién do guong 16 chuan bi

Thiét bi théng gié. O cac mod ham 16 nude
ta dang sir dung cac loai quat v&i so do khi
dong hoc cii nhu Prokhodka-500-2m,
SVM- 5m, SVM- 6m va méi hon nhu seri
VME-5, VME-6 do Nga san xuat. Tir ké tir khi
thanh lap Téng Cong ty than Viét Nam, nay 1a
Téap doan Cong nghi¢p Than - Khoang san Viét
Nam, cac md da trang bi thém nhiéu loai quat
Trung Quéc nhu YBT-52-2, YBT-62-2, YBT-
11, 22, 30, DKJ(a) va seri SDF véi cong suit
khac nhau. Pic biét, gan day di st dung céc
loai quat da cap nhu 2BKJ- No.6,3/30x2,
DBKJ- No.7,5/55x2 va seri FBD phuc vu cho
cong tac thong gi6 khi dao duong 1o co khi bui
nd va chiéu dai 16n.

Hién tai ¢ cdc md khi dao céc duong 10
thuong str dung dng gié mém loai éng vai trang
cao su hoic nhya PE. Puong kinh éng gio
thuong dao dong 0,6... 0,8m, it khi dat to1 1m;
tai cac duong 10 tiét dién nho sir dung cac ong

gi6 0,4-0,5m. Cac doan 6ng gi6 thuong cod
chiéu dai tir 10 dén 50m; do ty 1& dao cac dudng
10 dai tang lén ro rét, cho nén xu hudng sir dung
cac doan duong dng c6 chidu dai 16n va da xuat
hién cac doan 6ng gié trén 50m. Nhin chung,
dng gi6 dang str dung co chat lugng khong cao,
cho nén thoi gian str dung ngin dudi 12 thang
va do cach gio thap.
3. Cong suat dong co va chi phi dién ning
cho quat gié cuc bd

Dic tinh khi dong hoc ctia mdi mot quat
gi6 duoc dic trung boi cac dudng cong thé hién
mbi quan hé giita ha ap (h), hiéu suit (n) va
cong suat (N) véi luu lugng quat tao ra (Q).
Trong nhiéu truong hop, cac quat gid khong
duogc cung cap kém theo diy du cac loai duong
dac tinh. Vi dy, trong tai li€u k¥ thuat cua céc
quat YBT-52-2, YBT-62-2 va YBT-11, 22 va
30 [2] st dung pho bién & cac mo than ham 10
Quéng Ninh thiéu duong dic tinh cong suat. Sir



dung két qua tinh toan theo cong thirc
N=h.Q/102n c6 thé xdy dung duong dic tinh
cong suat ciia quat gié nhu trén hinh 2 minh hoa
duong dic tinh cong sudt cia quat YBT-22.
Ché d6 cong tac (Qq, hq) phu thudc vao sirc can
thue t€ Ry cua dudng dng gio. Nhu vay, dua vao
duong déc tinh h= f(Q) cua quat gid Ung voi
mdi cip tri s6 (hg, Qg) c6 thé xéac dinh gia trj strc
can thuc té R ciia ng gié. Tir ddy c6 thé xay

dung cac dudng dic tinh quat gié trong mdi phu
thudc vao strc can Rt (k). Day la co so dé xac
dinh mbi phu thudc twong quan N= F(Ry) trén
hinh 3, biéu dién mbi quan hé nay ddi voi quat
gi6 YBT-22. Ung dung chuong trinh Excel c6
thé biéu dién mdi quan hé nay béi phuong trinh
N=a.R¢+ b hodc N= a.Ré+ b.R¢+ ¢, tly theo gia
tri R? cua hé sd twong quan phuong trinh noi
suy.
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Hinh 2. Méi phu thudc N=f(Q) ctia quat gié YBT-22
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Hinh 3. Mbi phu thudc N= f(Ry) clia quat gié YBT-22

Co sé giai tich hoa thong s cong suit cho
phép xéac dinh chi phi dién nang cho quat gio
theo biéu thirc: Ge= 24T.(a.Re+ b).Ce, trong d6
T- thoi gian dao toan bo chiéu dai duong 1o
(ngay); Ce- don gia dién niang (d/kW.h). Biéu

dién strc can Rt qua céc thong sb lién quan dén
. L
bng gio Rt=6,48a3t2 [1], khi d6 chi phi dién

ning cho quat gié tinh theo biéu thirc:



G.= (6 A80.L,, R
p.D°
trong do: a, p - hé sb sirc can ma sat va ro gio
ctia dudng ong; L, D - chiéu dai trung binh va
duong kinh dng gid (m).
4. Xac dinh dwong Kinh t6i wu ciia dng gié

Ngoai chi phi di€n nang dbi voi dong co
quat gi6, dé t6i uu hoa duong kinh dng gié can
tinh toan chi phi éng gio.

Truong hop thir nhdt, khi _duong éng gio
dugc lap dat 6n dinh trong sudt qua trinh dao
toan bo chiéu dai dudng 10, chi phi va khau hao
ong gid duoc xac dinh bﬁng tong chi phi chiéu
dai dng gi6 dau tién (Lo) va chi phi ddi voi cac
doan 6ng gi6 (11) tiép theo:

+bj 24T.C,

i T, T2 i, T
:—”D'km'L(L +ﬂ] o | 2
v.t, 2

trong do: no - sd lwong doan dng gio lap dat ban
dau véi quat cuc bd (no= Lo/l1);

Lo - chiéu dai 6ng gi6 khi bat dau dua quat
vao hoat dong;

L - tong chiéu dai cac doan dng gi6 lap dat
thém ké tir khi sir dung quat cuc bo;

K1 - chi phi mua 1 doan dng gié, d/doan;

T - thot gian dao L met duong 10, ngay;

n - tong s6 doan 6ng gid can ghep dé thong
gi6 cho L mét 10 (n=L/l1 v&i 11 1a chiéu dai mot
doan dng gio);

km- don gia vat liéu ong gio, ¢/m?;

t1 - chi phi thoi gian dé dao 11 mét 10, ngay;

ts tuél tho cua dng giod, ngay;

V - tién d6 dao dudng 10, m/ng-dém;

C - ky hiéu biéu thuc hing s6.

Truong hop thir hai, trong qua trmh théng
gio tién hanh thay thé mot s0 doan ong gi6 da
bd tri ban dau boi cac doan dng gi6 co chiéu dai
16n hon. Xay dung cu thé cac chi phi cho cac
doan 6ng gié nhu trén s& duoc tong chi phi nhu

sau:
+
C.D:n'km'L(Lo LL llj.D )
AR 2
Chi phi dién nang cho thong gio trong
truong hop chiéu dai duong ong thay doi lién
tuc cd thé coi nhu 1a tong chi phi khi thong gi6

v6i cac chiéu dai duong 6ng chénh léch nhau
gia tri L/n, nhung ro gi6 thay doi & mue do chap

nhan duogc; tac la cac duong 6ng dai Lo,

Lo+ L/n, Lo+2L/n,..., Lo+ L

No.24£Ce+ N1.24£Ce+...+ Nn24£Ce
vn vn vn

(4)
trong d6: n - sd luong doan dng gid véi chiéu
dai ¢d dinh; No, N1, ..., Np - cong suét tiéu hao
cliia quat ¢ giai doan dau va cac giai doan ké
tiép, mdi khi chiéu dai duong dng thay doi L/n
(mét).

Cong suat tidu hao cho dong co quat gio Nj
phu thudc vao suc can cua 6ng gid; sau bién dbi
biéu thirc (4) c6 dang:

(@aRw + b).24£ce + (aRu+ b).24£Ce+...+
vn vn

(aRtn+ b)24£Ce = 24£Ceb (n + 1)+
vn vn

L

24% Cea (Rt0+ Ru+ ...+ Rt,n+1) (5)

S6 hang dau tién cia vé phai trong ding
thirc (5) 1 hang sb- ky hiéu 1a C1. S dung mbi
phu thuéc Ri = F(Lo, L/n, D) dé bién d6i sb
hang tha 2 vé dang biéu thirc chita bién sb
duong kinh dng gié D:

L C
24. cha(Rto‘F Ru+ ...+ Rt,n+1): D—é

O dang téng quat, ham muc tiéu tong chi
phi ong gi6 va dién ndng cho qua trinh thong
gi6 phuc vu cong tac dao duong 10 c6 dang:

F(D)=CD +Cy + %—) min (6)
Cuc tiéu hoa biéu thirc (6) s& xac dinh
C 0,17
duong kinh tdi wu ciia 6ng gidé Dw=1,3 [E"-] :

Trén co so cong thirc nay, két qua tinh toan
duong kinh tdi wu ctia 6ng gié cho mot sd quat
gi6 cuc b dugc gioi thi€u trong bang 1. Voi
kich thudc duong kinh dng gi6 nhur vy, khi ndi
v6i miéng day cia quat gi6 can st dung doan
ctt ndi bang kim loai. Céc cit ndi (dng loe) nay
¢6 chiéu dai tdi thiéu 2m va goc mo 8- 10° dé
strc can cyc bo dat gia tri nho nhat.



Bangl. Puong kinh 6ng gi6 t6i wu d6i véi mot sb loai quat cuc bd

. e A A A Pwong kinh
TT Loai quat gio cuc bo Cong suat 5 ng gi6, mm
1 | Quat3 cap DBKJ-Ny 5.6 |3 ddngco (3x 11kW) 768
2 | Quat 2 cap DBKJ-N06.3 | 2 dong co (2x 30kW) 956
Quat don cap YBT- 30A A
3 va YBT 62-2 bong co 30 kW 745
4 | Quat don cap YBT 62-2 Pong co 22 kW 710
5 | Quat don cap YBT 52-2 bong co 11 kW 654
5. Két luin TAI LIEU THAM KHAO

- Sir dung phwong phap giai tich co thé xay
dung b6 sung duong dic tinh ctia quat ciing nhu
xac dinh chi phi dién nang ddi véi quat gi6 cuc
bo;

- Pudng kinh cia éng gio6 duoc tdi wu hoa
trén co s ham muc tiéu chi phi dién ning ddi
v6i quat cuc bo va chi phi mua sdm 6ng gio.

[1]. Usakov K.Z. u nnk. Théng gié cho cac xi
nghiép moé: Gido trinh danh cho céc truong Dai
hoc Ky thuat. — Moskva: Nedra, 1987, -421tr.
[2]. Puong ddc tinh cua mdt $6 quat gio cuc bo
Trung Qudbc. Tai liéu cia Ban théng gio
Vinacomin, 2010-2011.

SUMMARY
The determination of the optimal diameter of vent pipelines on the analysis basis
of ventilation equipment characteristics
Dang Vu Chi, University of Mining and Geology
Nguyen Huu Hoa, Ministry of Labour - Invalids and Social Affairs
Doan Sy Thanh, Do Van Quyet, Mao Khe Coal Company (Vinacomin)

To ventilate the underground digging as well as mine roadway in fact often use the local fan
and air pipe. The fan is selected on the basis of required air capacity and pressure. These parameters
are dependent on the type and the size of air pipe. The question is to determine the optimal diameter
of the ventilating pipe on the basis of economic and technical efficiency.

34



