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LOT NOI PAU

Hb'i nghi Khoa hoc truing Bai hoc M6 - Pia chdt lan thi 16
ducc té chic vao ngay 15 thang 11 ndm 2004 nhdn dzp ky niém 38 ndm

ngay thanh lap Truong (15/11/1966 — 15/ 11/2004). Myc tiéu ctia Hoi nghi

la tao diéu kién dé cdc nha khoa hoc, cdc cdn bo qudn ly cé thé trao doi cac
y twong khoa hoc, gidi thiéu cdc két qud hoat déng khoa hoc ciing nhu vdn
dé bite xtic trong thue té, lién quan vdi cdc nganh dao tao cua Nha truong.

Ban Té chitzc Héi nghi khong nhitng nhén duoc su hudng itng tich cuc
cia cdc thdy, coé gido, cdc nghién citu sinh va cde hoc vién cao hoc clia
Tritong, ma con nhdn' duge sy hudng tng nhiét tinh cia nhiéu nha khoa
hoc dang cbng tac taz cdc ¢d quan nghién cttu khoa hoc va cac co sd sdan xudt
trong cd nudec. Vo tong s6'257 bdo cdo khoa hoc dugc tuyén chon ding tdi
trong 7 quyén theo cdc chuyén nganh sau:

Quyén 1. Cde khoa hoc vé Md

Quyén 2. Dia chdt - Khodng sdn

Quyén 3. Pia chdt cong trinh - Dia chdt thiy vdn va Méi truing

Quyén 4. Trdc dia - Dia chinh ~ Bdn dé

Quyén &. Dau khi

Quyén 6. Cdc khoa hoc co ban, Céng nghé théng tin, Mdc — Lénin va

Tu twong H6 Chi Minh

Quyén 7. Kinh té - Quadn tri kinh doanh

Néi dung cua cde bdo cdo khoa hoc phan anh cdc két qua. hoat déng
khoa hoc do dang, phong phu, cung nhuy thé hién nhiéu y tuong khoa hoc
mdi ciia cde nha khoa hoc trong cd nude thujc cdc linh vye néi trén. Hy

vong cde bdo cdo la nhitng tai liew tham khdo, tra ciu hitu ich trong hoat
déng chuyén mén, qudn ly cta dong ddao ban doc.
Dé ddm bdo tinh thoi su cua cdc théng tin khoa hoc va kzp thoi phuc

v Héi ng}z I, cdc thanh vién ctia Ban Bién tdp da hét sic cé gang, song do
han ché vé thoi gian va diéu kién nén khong thé tranh khoi nhiing khiém

khuyét, mong nhdn dudc sy théng cam cia ngudi doc.

Truong Pai hec Mo - Pia chdt xin chan thanh cdm on su hop tdc
nhiét tinh va cé hidu qud ciia cdc cd quan va cdc nha khoa hoc di gép phan

cho sy thanh cong cta Hoi nghi.
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TIEU BAN CO - PIEN

Trudng Tiéu ban: PGS. TS. Pao Vin Tdn
Thu ky Tiéu ban: TS. Pinh Vin Chién
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Tuyén tap bdo cdo Hoi nghi Khoa hoc ldn thit 16 - Dai hoc M6 - Dia chdt, Ha Noi, 1511112004 - Tuyéntap bdo cdo Hé

TON THAT CONG SUAT, GIAI PHAP GIAM TON THAT
TRONG HE THONG TRUYEN PONG PIEN
CUA THIET BI NANG O CAC MO VIET NAM

Phan Minh Tao, Khong Cao Phong
Truiong Pai hoc Mé - Dia Chadt

Tém tit: Gidm thiéu ton thdt cong sudt trong truyén dong dién ctia thiét bi ndng mo tix dé
gidm tdn thdt nang lugng gop phdn gidm gid thanh sdn phdm la vin dé ma cdc Cong ty than
ddc biét quan tam. Phan tich hién trang, nhiing nguyén nhén gdy nén ton thdt cong sudt trong
thiét bi ndng md tix dé 6 gidi phdp nhdm gidm t6n thdt ndng luong. Hinh 1. So

: nan

1. Pac diém hé thong thiét bi nang & cac mo Viéet Nam :
Heé thong thiét bi nang (TBN) & céc mo Viet Nam c6 cdc dic di€m sau: Tir cong thiic
- He théng thiét bi nang da dudc sit dung trong thoi gian hang chyc nam tuy duoc bdo  (odn mo men can |

dudng dinh ky va sita chiia thay thé hang nim song khong dam bio ddy dii cdc thong s6 Ky

thuat nhu thiét k&, 14p dat ban ddu. 2.1.2. M6 men cd

- Do diéu kién dia cht khong én dinh nén hé théng dudng ray thiing nang chuyén dong Viéc tinh mo
khong phing va thing hudng nhu thiét k€ ban ddu 1am tang he s6 ma sat. nang (hinh 3) du
- Tréc doc dudng van chuyén c6 do dbc thay déi. duoc tinh theo cor

- TAi trong nang ha lué6n thay d8i trong moi chu ky nang cho phit hop tinh chét cia hang F = [z (m, +m
hod van chuyén (d4t d4, g8, vat t, thi€t bi) ‘ i SIS S
_ Thuong xuyén diéu khién ché do lam viéc ciia truyén dong dién & t6c do thdp nham duy Trong dé:
iri thung nang chuyén dong véi van t6c thap. L- Chieu dai nan

- Thudng xuyén sit dung phanh cong téc dé diéu chinh t6c do thing nang khi chuyén dong f;- He s6 ma sdt
trén cac doan dudng x4u va doc. | f,- He s6 ma sdt
- Van téc va gia t6c thing nang duge quy dinh khac nhau & méi hé théng thiét bi nang cho
phit hop véi diéu kién cu thé ting mo, nhung phai tuan thti nghiém ngat luat an toan cha Viét
Nam.

2. Pac diém h¢ thong truyén dong dién
2.1 M6 men cdn cila thiét bi nang quy doi vé truc dong co
2 1.1. M6 men can thiét bi nang giéng ditng 2 thing khéng cé cdp can bdng

Viéc tinh m6 men cén qui ddi vé truc dong co v6i thiét bi nang gi€ng dig 2 thing
Skip khong ¢6 cép can bing ( hinh 1) dugc tinh ti¥ luc can chuyén dong. Lyc can chuyén dong
trén tang din dong c6 ké dén ma st gilta thing truc v6i thanh din huéng duoc tinh [6]:

F., =k [m, +p.( H-28))kg: . .. 0 _ _ (1)

6 ] - z 1 i L e cn g k VELd : i .
M6 men can quy d8i vé truc dong cd [3]: My, - = (2) " High 3 So dé di
trong do: S i~ T¥ s6 truyén hop giam t6c

. 2 Co : Sir dung co
F,, -Luc can chuyen dong ; Nt bz 1 - ‘Hiéu sudt truyén dong  m6 men cén gcho
m, -Khoi lugng vat liéu trong thing nang ; kg k - He s6 tinh dén ma sét giita thing o
p - Khdi luong 1 mét cdp nang ; kg nang v6i thanh din huéng 2.1.3. Két qud tir
H - Chiéu cao ndng; m R,- Bén kinh cita tang; m . Sau khi tién
S,- Quéng dudng thiing nang chuyén dong; m ! gh}im? Mao Khe
! . hinh 7.
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o
Hinh 1. So dé dong hoc thiét bi Hinh 2. M6 hinh tinh todn mé men can
ning gi€ng ding thiét bi nang gi€ng ding

Tir cong thitc (1) va (2) va sit dung phdn mém Simulink [2] x4y dung dugc mo hinh tinh
todn mé men can thé hién teén hinh 2.

2.1.2. Mo men cdn thiét bi ndng giéng nghiéng 1 thung ndng
Viéc tinh mo6 men cin qui d8i vé truc dong co v6i thiét bi nang giéng nghiéng 1 thing

nang (hinh 3) dugc tinh t lyc can chuyén dong. Luc cn chuyén dong trén tang ddn dong
duoc tinh theo cong thitc [6]:

F, =[z{m, +m,)sin B+ fy.cosB)+p{L S, MsinB + f;.cosB)]g 3)

Trong dé: .

L- Chiéu dii nang; m

fy- Hé s6 ma sét giita banh xe véi dudng ray

f,- He s6 ma sdt giita cdp v6i con lan d& cip

B - G6c nghiéng ; do
z - S6 thing nang
m,- Kh6i lugng thing; kg

3

2 4
A on
2

~
. -~
¢ L

2- Cilp ndug
3- Tany udng
4- Thilag nang

L~ Quiny, dudvag ndng

Hinh 4 M6 hinh tinh todn mo men can

Hinh 3 So dd dong hoc thiét bi nang gién
: e KESAR A8 hé théng thi&t bi nang gi€ng nghiéng

nghiéng

Sir dung cong thite (2), (3) va phin mém Simulink [2] xay dung dugc mo hinh tinh todn
m6 men cén cho thiét bi nang gi€ng nghiéng thé hién trén hinh 4.

2.1.3. Két qud tinh todn mo men cdn thiét bi ndng .

Sau khi tién hanh nhap s6 litu clia 3 he théng thiét bi nang ciia cdc Cong ty than: Khe
Cham, Mao Khé, Mong Duong va chay mo6 phong cho két qua hiéw thj trén hinh 5, hinh 6,
hinh 7. , ; '
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Tuyén tdp bdo c.o Hoi nghi Khoa hoc ldn thit 16 - Dai hoc M¢ - Dia chat, Ha N, 15/11/2004

Nhu vay trong qué trinh thiing nang chuyén dong tir san ga giéng chinh lén mit bing
cong nghiép mo men cén thay d6i theo huéng gidm ddn tit M, dén M.

cmin”

e TR R A,

- B LT e,

Hinh 5 | Hinh 6 Hinh 7
Quan hé¢ M_=f (Sv) Quan h¢ M_=f (Sv) Quan hé¢ M, =f (Sv)
TBN Khe Cham TBN Mao Khé TBN Mong Duong

2.2. M6 men qudn tinh quy d6i ciia thiét bi ndng =
Mo men quén tinh ctia hé théng dugc tinh theo cong thic [3]:
Jqd =Jdc +Jgt+th+Ju (4)

Trong d6:J,- M6 men quan tinh cia dong co; kg.m?

J, - M6 men qudn tinh hop gidm t6c; kg.m?

J - M6 men quén tinh tang dfin dong qui ddi vé truc dong co; kg.m?

J. - M6 men qu4n tinh phén tit chuyén dong tinh tién d6i vé truc dong co;kg.m’

Mo men quén tinh clia c4c phdn ti chuyén dong tinh tién [6]:

T, =[z(my +my) +(L- Sv).p].“R:Tg (5)

i

R ‘__...._.;...----

Hinh9 Hinh 10 Hinh 11
Quan he J ,={(Sv) Quan li¢ J ,=f(Sv) Quan he J =f(Sv)
TBN Khe Cham TBN Mao Khé TBN Mong Duong
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Tix céc cong thiic (4) va (5) xay dung mé hinh Simunlink tinh ton mo men quan tinh clia
g {hng thé hién trén inh 8. Thay cAc 56 ligu trong bang 1, ke qué tinh ton T cha 3 he
ip6ng truyén dong dién thiét bi nang hién thi trén hinh 9, hinh 10, hinh 11.
: Bdng 1
» fhjgg s6 | PDonvi Mong Duong Mao Khé Khe Cham 5:\
. kg. m’ 675 39,05 35
im, kg 6000 1200 1400
img kg 13000 1800 486
8. kg 6 1,8 L.37
" L m 150 250 354
R, m 1,75 0,8 0,8
I, kg.m* 735,5 9,7 10,7
i 10,5 24 o 15,664

Nhu vy m6 men quin tinh ctia hé théng dﬁ;&éi vé truc dong co thay d8i khong déng

K.
‘3. Mo hinh tinh todn tdn thit cong suit trong mach rotor

Heé thdng truyén dong dién & cic md Viet Nam sit dung phuong phép thay déi dién trd phu

 trong mach rotor dé khéi dong, diéu chinh t6c do va ham truyén dong, do d6 gay nén ton that

cong sudt trén dién trd. Viéc xdc dinh tén that cong sudit trong mach rotor dua trén co s& cac

_phuong trinh sau [1], [4], [5]:

; APr ~ I_ané dt; M= _.———ZM#—-———-“‘ : - _.-4——-(])0 . 5 Slhi —_-E_[“l -
0 T ﬁ‘?’.__ + S_“L m() xnrn
. Slhi. S
A do
M, = —E— RT=f(») ; M-M,=la— M, =f(Sy) ;
th 2(0“ X ( ) cqd ~gd dt qd ( V)
1 R t
L Sy = j.v.dt : v=—b.0; P= IMM'OJ" -dt (6)
: 0 1 0 L3
Trong d6:

AP.- Tén thdt cong sudt tdc dung trong mach rotor; W

P, - Cong sudt tac dung tiéu thu tir mang cung cip ; W
" +U,- Pién 4p pha mach stator; \Y

T - Thoi gian 1 chu ky nang; s

- oXiLo4 l 0XiLo2

- ———

'
1
1
t
3
i
[
1
[

3540
Sy J ..... S A
Mo il 0XILOA '
_\ g Magd ‘_‘ & "'L - Rt S
Mchsf(ﬁv) sd™ T ! :
(] ]
Jgd cT2 lorly T 3163 | GUft--------- Lojeus [ SR
OXIL " }*Wm :
W
1™ Foss | @3- T SURSRY, ok
s hstt )
1
— 31, rojpf P

i

v €11 OXLO
Hinh 12 M6 hinh tinh toén t3n thét

i
Hinh13 Quan L. hy, =f(v)
cong sudt trong mach rotor :

TBN Khe Cham
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He phuong trinh (6) 12 co s& xay dyng mé hinh Simulink xic dinh tén thit cong sufft thé
hién trén hinh 12. K&t qua t’nh todn cho toi truc mo Khe Cham khi dong co khdi dgng va lam
viéc 8n dinh trén timg c#p dién tr dugc thé hién trong bang 2.

Bdng 2

"Thong s6 Ponvi | RT, RT, RT, RT, RT, |
Cong sudt ' ]
fra oy kw | 9721 | 9821 | 98,76 99,0 99,1
Ton that kW | 3224 | 1658 | 1023 7,62 6,523
cong sudt AP,
hy 03316 | 0,160 | 0,104 | 0,077 0,066
Vantcthing | e 30 | 391 | 3841 | 3945 4,99
ning v .-
Tho gian di hét
iy s 129 | 1034 | 956 92,8 91,6
Nhan xét:

- Khi thay d8i dién tr& phu trong mach rotor dé khdi dong va diéu chinh t6c do gay nén tén
that cong sudt, t6c 46 cang thap thi tn that cang 16n.

- Tir céic s6 lien V,,, vd h, xay dung dugc quan hé giifa hé s6 tén thdt cong sudt
h,, = AP, /P, v6i van t6¢c thung nang v thé hién trén hinh13. Quan hé¢ h, = f(v) 1a tyén tinh
dugc xdc dinh theo phuong trinh sau: ;

h,=a-bv (7

- Van t6c thing nang chuyén dong cang nho thi thdi gian ciia chu ky chuyén dong cang
dai, do d6 nang susit cia he théng thiét bi nang gidm. Hién nay do diéu kién k¥ thuat khong
cho phép céc hé th6ng thiét bi nang van t6c khong duge vuot qué 2,5m/s. V6i thi€t bi nang
Khe Cham a =0,872 va b = 0,18 nén he s¢ tn that cong sudt h,, = 0,422, do d6 tén thit cong
sudt tdc dung trong mach rotor khoing 42,2%.

4. Cac nguyén nhan va giai phap giam tén thit cong suit
4.1. Cdc nguyén nhdn gdy nén ton thdt cong sudt

Qua phan tich va tinh todn dua ra 1 s§ nguyén nhan giy nén tén thit cong sudt:

- Heé théng thiét bi nang sit dung nhiéu nim nén cic thong s6 k¥ thuat khong dam bao nhu
thiét k€ ban d4u vi vay khong cho phép van hanh véi t6c do cao, d€ dam bio van téc < 2,5 m/s
trong rotor dong co cdn phai dau thém dién trd phu 16n hon so véi thiét ké&.

- Trong qua trinh diéu chinh téc d¢ hodc ham truyén dong ngoai viéc dua thém dién &
phu vao mach rotor con sit dung phanh cong téc din dén ting mo6 men can ma st do d6 tang
dong dién trong mach rotor. 3 '

- St dung chua triét dé cong sudt, cong sudt thyc t& luon nho hon thi€t k& vi vay dong co
thudng xuyén lam viéc non tai do d6 cos¢ thap. : .

- Pudng chuyén dong ciia thiing nang c6 géc doc thay ddi din dén ting moO men can.

- Kha nang van hanh cia cong nhan theo biéu dd téc d¢ con han ché.

- Hé thong truyén dong dién chua dugc hién dai hod biing cic he théng truyén dong dien

moi.

4.2. Cdc gidi phdp gidm t6n thdt cong sudt e s
Trén co s& cc nguyén nhan gy t6n thit cong sudt cdn 6 gidi phap nhu sau:

_ Cii tao hé théng dudng chuyén dong ciia thing nang dim bdo cdc chi tieu ky thuat cho

phép. :
- Gi4m thiéu thoi gian 1am viéc trén cdc cip dién trd phu (6n.
- Chinh dinh lai cic cdp R, cho phi hgp véi tdi thyc t€.
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- Nang cfip dién 4p cung c&p cho dong co va thay th€ dong co cao 4p truyén dong cho thi€t
ibi nang. :

' _ Giam thiéu thdi gian sit dung phanh cong tic trong k¥ didu chinh t6c do va gidm t6c.

| - Hién dai hoé he thong truyén dong dién biing hé Bién t4n - Dong co khong dong bo, giai
{phdp nay khong nhing giam thi€u tén that cong sudt ma con én dinh téc do, duy tri gia t6c
i khong ddi khi tai thay déi. Day 1a gidi phap ky thuat mang lai hiéu qua kinh t€ cao nhat.

, TAI LIEU THAM KHAO

: [1]. Bdi Qudc Khénh. Truyén dong dién. NXB KHKT, Ha Noi ,1996

' [2]. Nguyén Phung Quang. Matlab & Simulink. NXB KHKT, Ha Noi, 2004

+ [3]. Théi Duy Thitc,Phan Minh Tao.Thiét k& truyén dong dién.NXB GTVT,Ha Noi, 2004
| [4]. B.Tepacumosa. BneKTPOTEXHUKW CNPaBOYHUK. SHepromaaar, 1982

. [6]. M.I.MrmkuH, A.C Canpnep.O3Lmi Kypc 3nekTponpusoy,. SHepronsaar, 1981
| [6]. N.®.3aB03uH.lilaxTHbIE NOABEMbIE YCTAHOBKN . Henpa, 1975

SUMMARY
Phan Minh Tao, Khong Cao Phong
University of Mining and Geology
Cut down loss power in electric drive of mining elevators to reduce loss energy, from that
- point lessen cost-prise of product is an issue that all mining companies take a special interest
_ in. Analyse actual state and what cause loss power in mining elevator for bring methods out to
reduce loss energy.
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MUC LUC
Q.1. CAC KHOA HOC VE MO

Loi néi dau
TIEU BAN KHAI THAC HAM LO

1.Tran Xuan Ha, Nguyén Van Sung, Pham Thanh Hai, Nguyén Cao Khai. Nghién
cttu chéng bui cho 16 chg dai via 9° dong cong ty Than Mao Khe

2.Tran Xuan Ha, Nguyén Vin Sung, Nguyén Cao Khai, Pham Thanh Hai. Nghién
ciiu tinh todn lién hop quat clia hé thong thong gi6 cong ty Than Khe Cham

3. Trin Xuan Ha, Nguyén Vian Sung, Dang Vii Chi, Nguyén Cao Khai, Pham
Thanh Hai. Nghién citu hoan thién hé thong thong gi6 cong ty Than Mong Duong

4. Lé Nhu Hing, Tran Vin Thanh. Nghién cifu nang cao hiéu qua cong nghé co gidi
héa déng bo khai thac than hdm 16 viing Quéang Ninh

5. Thai Héng Phuong. Ban vé vin dé 4p dung cong nghé khéu than co khi héa G160 chg
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13. Lé Pic Phuong. Céc gidi phap cong ngh¢ khai thic trén bd mo bi bién dang cho cic
mo than 16 thién ving Quang Ninh

14, Nguyen An Phuong. Xé'p hang cédc thong s6 né trén mo 16 thién theo tim quan
trong clia ching

15.Nguyén Vin Sinh. Nhiing kinh nghiém trong cOng tic quén tri tai nguyén va dua
cong nghé mdi vio khai thdc than & cong ty Than Ha Tu

16. Nguyén Anh Tuén. Vin dé “lya chon ché do cong tic mo 19 thién”
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thong diéu khién ty dong day chuyén cong nghé son — sdy vo 0t con cuia cong ty
VIDAMCO
44. Phan Minh Tao, Khdng Cao Phong. T8n that cong sudt, gidi phap giam t6n that
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mo
46. Dinh Van Thing, Nguyén Anh Nghia. Thiét bi hién pha sy ¢6 cham dat cho cic
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