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Géc nghiéng cénh xodn tang may khéau than la théng sb quan trong dnh hudéng téi ché dé lam viéc
maéy khéu, trong dé cé hiéu qué chuyén tai than 1én mang cao. Bai béo duwa ra phurong phap dénh gia
qua trinh chét tai than bang tang khau ctia may khau ttr viing phé v& dén mang cao va phuong phap
Itra chon géc xoén tbi wu ctia cénh xoan tang khdu béng céch thuc hién cac phan tich chuyén déng
clia dong than tir tang may khau l1én méng cao, déng thoi tién hanh mé phéng trén phan mém EDEM
voi b gia tri goc x0an khac nhau 16°, 18°, 20°, 22°, 24° véi duong kinh 1.800 mm.

Tir khoa: khai théc than hdm 16, may khau, tang may khau, mang cao chuyén tai, hiéu qua chuyén

tai than.

1. DAT VAN BE

Tang khau dwoc xem la bd phan co ban va
quan trong, quyét dinh dén hiéu qua lam viéc cla
may khéu vé&i wu diém nhé gon, 1am viéc tin cay, ¢
kha n&ng dong thoi cat than va chat tai 1én mang
cdo. Tuy nhién, c6 dén 40% than khai thac bang
may kh&u cé dworng kinh d < 1 mm, ddng nghia véi
viéc chi phi nang lwgng riéng cao, sinh bui I&n. Cac
nghién clru trwdc day vé tang khau nham muc dich
tim kiém giai phap k¥ thuat nang cao hiéu qua qua
trinh khai thac, chi yéu tap trung vao nghién ciru
qua trinh cat, trong khi d6 thuwdng bd qua qua trinh
van chuyén than dé chét tai lén mang cao. Vi vay,
dé nang cao hiéu qua lam viéc cla tang khidu may
khau than can nghién ctu vé qua trinh van chuyén
than clia tang khau I&n mang cao di theo may khau,
trong do6 théng sé quan trong la géc nghiéng canh
x0an.

2. NOI DUNG NGHIEN cUrU

2.1. Van chuyén than cua tang khau

Vé co ban, cach thirc van chuyén than dé chat
tai 1én mang cao cua tang khiu gan giéng nhw vit
tai dic trung nhu hé sb dién day bang 0,3 +0,4.
Qua trinh chét tai than 1én mang cao bat dau ti khi
pha v& (boc tach) than khoéi nguyén khdi, sau do
tach than khdi vung pha v& bang canh xoan, dudi
lwc day cta canh xodn than di chuyén vao ving

gitra tang khau va thanh mang cao. O’ day than di
chuyén ty do, khéng dwoc dinh huéng va luc day
tr tang khau yéu dan theo phuong chuyén dong
cla than.

Ngoai ra, trong qua trinh van tai cé thé xay ra
hién twong tuan hoan va tw dap nhé dan dén lam
gidm nang suét van tai va tang chi phi nang lvong.
Nhirng anh hwéng nay phu thudc rat Ién vao tinh
chét clia vat liéu van tai va cac théng sb hinh hoc,
ché dd lam viéc clha tang khiu. Mét sb tai liéu
nghién ctu cho thay, khi géc canh xoan a (Hinh
H.1) thay dbi thi hiéu qua chat tai thay dbi dang ké.

B a
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H.1. Géc cha canh xoan trén tang khau

Dé danh gia hiéu qua cla cta may va thiét bj
mo, ngudi ta thwong dung cac chi tiéu nhw tiéu thu
nang lwong riéng, ndng suét va cap hat cla san
ph&m khai thac [1+3]. N&ng suét ly thuyét ctia tang
khau phu thudc cac théng s ciu tao va ché do lam
viéc cua nd, dwgc xac dinh theo céng thirc sau
[4, 5]
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Trong dé: D - dwérng kinh ngoai clia tang khéau,
m; d - dwong kinh cla tuabin, m; 8 - chiéu day canh
xo0én, m; N - s lwgng canh xoén; S - buwéc canh
x0dn, m; n - s6 vong quay, r/min; Kd - hé sb chét
day tang khau; ¢ - hé sb k& dén goéc nghiéng cla
via.

Tuy nhién trong thuwc té, lwgng than dén duwoc
mang cao phu thudc vao rat nhiéu yéu tb. Vi vay,
lwong than dwoc chat 1én mang cao bang tang
khau c6 thé dwoc xac dinh theo cong thirc sau:

Qm = Qit = Qp — O, tan/h (2)

Trong: Qo - lwgng than khdng dwoc chat tai nam
lai gitra khodng tréng ctia mang cao va tang khau
trong mot gid, tn/h; Qp - lwong than méat mat duéi
mang cao trong moét gid, tan/h.

Nang lwgng riéng cla qua trinh dac trwng cho
tinh hiéu qua duoc xac dinh bang nang lwong tiéu
thu chia cho nang suét:

4 P
YTk
_ M.n KW.h
©9550.Qx
/tén, 3)
A Tirred: #5000 4

Trong d6: P - cong suét clia may cho qua trinh
chét tai 1&n mang cao, kW; M - momen xoén trén
tang khdu, N.m; Q« - lwong than dwoc chat lén
mang cao trong mét don vi thoi gian, tAn/h; n - tan
sb quay cla tang khau, r/min.

2.2. Xac dinh géc nghiéng téi wu canh xoén
ctia tang khdu may khau than

Dé xac dinh géc nghiéng té6i wu canh xoén cua
tang khdu may khau than cé thé thuc hién béng
phuwong phap nghién ciru thwe nghiém. Tién hanh
thay ddi géc nghiéng, xac dinh ndng lwong riéng
cla qua trinh chét tai v&i cac goc nghiéng khac
nhau theo céng thirc (3), tr d6 Iwa chon goc
nghiéng véi tiéu hao nang lvong riéng thap nhét.
Tuy nhién, trién khai nghién ctru thuc nghiém la qua
trinh phtre tap, chi phi lén. Mot phwong phap khac
c6 hiéu qua hon 1a thuc hién bang phwong phap
mo phdng. Trong nhirng phan mém cé thé s dung
& day la phdn mém EDEM, st dung rat hiéu qua dé
mo phdng vat liéu rdi. Trén Hinh H.2 thé hién mo
phdng qua trinh van chuyén than cta tang khiu lén
mang cao. Tién hanh mé phdng déi véi tang khau
may khau than c6 dwdng kinh 1800 mm.

H.2. M6 phéng qua trinh van chuyén than ctia tang khau I1én mang cao bang phan mém EDEM

3. KET QUA VA THAO LUAN

Két qua md phdng tinh toan gia tri mé men va nang suit van chuyén than clia tang khau c6 dwdng

kinh 1800 mm thé hién trong Bang 1 va Bang 2.
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Bang 1. Gia tri mdmen trén tang khau theo géc canh xoan

Goc canh xoan (°) M6 men xoan I6n nhat, Nm M6 men xoan nhé nhat, Nm M#é men xo0én trung binh, Nm
16 4332 3710 4113
18 4527 3820 47284
20 5202 4457 4757
22 5894 4563 5196
24 5630 4256 4786

Bang 2. Nang suat chat tai cia tang khau theo goc nghiéng canh xoan

G6c canh xoan (°) Khéi lugng than trén méang cao (sau 15s), kg Ifhé'i I,u qnqthan nam lai Nang suat, tan/h
trén mang cao (sau 15s), kg
16 535,680 4878 148,8
18 557,712 466,4 155,0
20 571,536 4524 158,8
22 530,496 493,6 147 4
24 514,08 510,0 142,8

T két qua md phdng thé hién trong Bang 1 va Bang 2 cho thdy, mémen xoan va nang suét van
chuyén than cla tang khau thay dbi khi géc canh xoén thay ddi (trong khoang 16 - 24 dd). Gia tri Ién nhét
clia mdmen xoén trén tang khau khi géc nghiéng la 22 dd va nang suét chét tai dat gia tri |&n nhat khi goc
nghiéng la 20 d6. Do thi phu thudc clia mémen va nang suét chat tai vao géc canh xodn tang khau cé
dweng kinh 1800 mm dwoc thé hién trong Hinh H.3.
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H.3. Quan hé giita md men, nang suat van chuyén than ciia tang khau va géc nghiéng canh xoan
Sw phu thudc clia mémen trén tang khéu tir géc nghiéng canh xoan cé thé duorc thé hién bang cong thirc:
M =-21,357a2 + 967,19 a - 6002,8, N.m, (4)

Vi hé s6 R? = 0,8185. Khao sat phwong trinh (4) tim dwoc diém cuc tri (mdmen dat gia tri I&n nhét)
khi géc a = 22,6°. Sw phu thudc clia nang suét chat tai vao géc nghiéng canh xoan trén tang khau duoc
thé hién bang cong thirc:

Q« =-0,6536 a2 + 25,1650 - 86,112, tAn/h (5)
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Véi hé sb R2 = 0,8382. Khao sat phwong trinh
(5) nhan dwoc gia tri Ién nhat clia nang suat khi géc
a=19,2 dd. Tl phwong trinh (4) va (5) c6 thé xem
quy luat ctia mémen xoén va nang suét van chuyén
than thay déi theo dwéng parabol khi géc cltia canh

x0an thay déi tir 16 dén 24 d6. Vi vay, khi lwa chon
géc xoan tbi wu can phai ké dén dong thoi: nang
suat, mdmen xodn va nang lwong riéng. Nang
lwong riéng cla qua trinh chat tai dwoc xac dinh
trong Bang 3.

Bang 3. Nang lugng riéng cia qua trinh chat tai theo géc canh xoan

Goc canh xoén (°) trr:gn;::h)f‘:;r;) Nang suat, tan/h Na:vg\;,'l‘l/tg;: rieng,
16 4113 148,8 017
18 4284 155,0 017
20 4757 158,8 0,19
2 5196 1474 0,22
24 4786 142,8 0,21

Phwong trinh lién hé gitra nang lwong riéng cla qua trinh chat tai véi géc canh xoan cé thé duoc xac

dinh béng céng thire:

Hw = 0,0061a + 0,0719, kWh/tan (6)
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H.4. Quan hé nang lugng riéng van chuyén than va géc nghiéng canh xoan

Tw phwong trinh (6) c6 thé thay rang, khi goc
canh xoén cla tang khau téng thi nang lvong riéng
clia qua trinh chét tai cling tang. Vi vay, lua chon
goc canh xoan 19,2 d6 khi ndng suét chat tai dat
gia tri I&n nhét dwoc xem la hop ly.

4. KET LUAN

>Lwa chon géc nghiéng cla canh xoén tang
kh&u may khau than can can cl vao cac théng sb:
moémen xoan trén tang khau; nang suét; va nang
lwong riéng van chuyén than lén mang cao. Trong
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do, nang lwong riéng thdp nhét Ia tiéu chi quan
trong;

> Dbi voi tang khau cé dworng kinh 1800 mm,
nang suét chat tai Ién mang cao dat gia tri I&n nhat
158,8 tan/h khi géc canh xodn bang 19,2 d6 duoc
xem |a géc chat tai téi wu theo didu kien mé phoéng;

>Trong qua trinh thiét ké tang khau, cé thé ap
dung phan mém EDEM dé Iwa chon goc nghiéng
canh xoan nham nang cao hiéu qua lam viéc may
kh&u than O
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STUDY ON THE INFLUENCE OF THE INCLINATION ANGLE OF SHEARER DRUM
SPIRAL BLADE ON THE EFFICIENCY OF COAL CONVEYING TO SCRAP CONVEYOR

Nguyen Khac Linh, Pham Van Tien
ABSTRACT

The inclination angle of the shearer drum spiral blade is an important parameter affecting the working
mode of the shearer, including the efficiency of transferring coal to scrap conveyor. This paper presents
the method to evaluate the coal loading process by shearer drum from the breaking zone to the scrap
conveyor and the method for choosing the optimal inclination angle of the shearer drum spiral blade by
performing motion analysis of coal flow from shearer drum to the scrap conveyor, and simulated on EDEM
software with 5 different values of inclination angles 16°, 18°, 20°, 22°, 24° with a shearer drum diameter
of 1800 mm.

Keywords: underground coal mining, shearer, shearer drum, scrap conveyors-
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