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TOM TAT

Hién nay o Viét Nam, cac nha may nhiét dién than, nha may xi mang,.. déu sir dung vat liéu
dang roi (nhu than, da, dat sét, ... ) duoc chira trong kho lam nhién liéu dot cho 1o hoi/hodc lam
nguyén liéu dé san xudt xi mang/hodc ddy chuyén san xudt khdc. Thiét bi phd dong dang banh xe
gau xiic dirge sir dung khd phé bién trong ddy chuyén cong nghé dé lay vit liéu tai kho chira cdp vao
cdc thiét bi khdc dé van chuyén téi noi tiéu thu theo yéu cau. Nang sudt phd dong dwoc tinh todn
ddp vmg dii yéu cau tiéu thu nguyén liéu ciia day chuyén cong nghé san xudt. Bai bdo trinh bay sir
anh huéng ciia mot s6 théng sé téi nang sudt thue té cia qud trinh phd dong bang may pha dong

dang banh xe gdu xiic.
Tir khéa: Mdy phd dong; Banh xe gau,; Nang sudt.
ABSTRACT

Currently in Vietnam, coal-fired power plants, cement plants, etc. use bulk materials (such
as coal, limestone, clay,...) stored in storages as fuel for boiler/or as raw material for cement
production/or other production line. The bucket wheel reclaiming machine is used quite commonly
in the technological line to take bulk materials at the stockpiled storage and feed them to other
equipment for transportation to the required consumption place. The reclaiming capacity is
calculated to meet the raw material consumption requirements of the technological production line.
This paper presents the influence of some parameters on the actual reclaiming capacity of bucket

wheel reclaimers.

Keywords: Reclaiming machine; Bucket wheel; Capacity.
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1. PAT VAN PE

Xu ly va chuyén tai cac vat liéu ran roi
trong kho chtra dong moét vai trd quan trong
trong ddy chuyén céng nghé san xut ctia nha
may/dy an. Chi phi cia cac hoat dong nay cé
tac dong dang ké toi hoat dong cua cac cong
doan sau va anh hudng truc tiép t6i gia ciia san
pham cudi cung. Do d6, hé théng xtr Iy nguyén
vat liéu nay phai hoat dong hi¢u qua, dang tin
cay, V(’yi chi phi thap nhat. Diéu nay doi hoi cac
may xép dong va do dbng hoat dong hiéu qua
hay ning suat pha dong phai dap ung yéu cau
cho cac cong doan tiép sau.

Céc thiét bi duogc sir dung dé xu ly
nguyén li€u tho (rat liéu) trong kho dugc goi la
may pha dong doc 1ap hodc may lién hop (c6 ca
chirc ning danh déng va phé déng) May pha
dbéng duogc sir dung kha pho bién tai cac nha
may nhiét dién than, nha may xi mang,... vdi
kho chtra nguyén li¢u dang kho dai la cac may
pha déng doc lap/lién hop dang banh xe gau di
chuyén trén duong ray doc theo chiéu dai kho
chua.

Pham vi gidi han cua bai bao chi phan
tich anh hudng ctiia mot sé thong sd nhu V —
Thé tich vat liéu 1y duoc khi hoat dong pha
déng, t. — Thoi gian dé(?, t — Thoi gian I}O@t
dong td1 nang suat thuce t€ (hoat dong pha dong)
ctia thiét bi pha d6ng dang banh xe gau trong hé
thdng xtr Iy nguyén ligu ran, rdi trong cac day
chuyén san xuat hién nay.

2. NGUYEN LY HOAT PONG CUA MAY
PHA PONG BANH XE GAU

So luge cau tao va hoat dong cua may
pha dong dang banh xe gau dugc mo ta tai
hinh 1.
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Hinh 1. So do nguyén Iy hoat dong ciia mdy pha
dong dang banh xe gau
(Lk — Chiéu d‘di can banh xe gci‘u S Y- Chiéu cao
can tqi tdm quay cua may,
X — Khodng cdch gitta tdm quay va can ; 2d —
Khodng céch 2 ray; D — Puong kinh banh gau)

May phé déng gém c6 cac bd phéan chinh:

- Banh xe giu xtic véi bo truyén dong;

- Can banh xe gau voi bang tai trén can;

- B6 phén quay can banh xe;

- BO phan di chuyén may trén ray;

- Khung may va can dbi trong;

- Hé thong dién va diéu khién.

Trong gué trinh pha dong, gau xuc cua
cdc may chuyén dong tudn theq mot quy dao
3D duogc xac dinh boi mdt sy két hop cua cac

chuyén dong co ban, gom:

- Chuyén dong quay ctia gau quanh truc
cua chinh véi vén toc, v ;

- Chuyén dong quay ngang clia can xoay
quanh truc trung tdm cua may voi toc do, v, ;

- Di chuyén ctia may trén ray song song
v6i déng vat liéu véi van toc, v

- Chuyén dong nang/ha (1én/xudng) cta
can banh xe dé do tai hét chiéu cao ctia dong.
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Nhu vay, voi cac chuyén dong cia may
nhu trén, vat liéu tai dong trong kho duoc giu
mic d6 vao bang tai ldp trén can va chuyén t6i
céc thiét bi cong nghé khéc theo yéu cau. Thong
thudng, c6 04 phuong phap pha dong duoc st
dung (tiy theo don vi sir dung) va déng vat
liéu trong kho duoc d& hét (theo chiéu rong va
chiéu dai). Qua trinh hoat dong pha déng duoc
1ap lai nhu ban dau.

3. MOT SO YEU TO ANH HUONG TOI
NANG SUAT CUA MAY PHA PONG

3.1. Ning suit pha dong

Ning sudt pha déng 1y thuyét duoc tinh
nhu sau [2], [3]:

Q=V,.y=60.V, .z y.n .y (1)

Trong do:

- Q;: Niing suét tinh toan ly thuyét (tan/h);

-V, Dung tich mét gau (m’);

- z: SO lugng gau trong banh xe gau;

- y: Hé s6 dién day gau xuc;

-n;: Sb vong quay banh gau (v/p);

- v: Trong luong riéng ctia vat lidu (tin/m?).

Tuy nhién, gia tri trén khong phai la gia
tri thuc ¢ thé duoc mong doi. Do d6, khi st
dung nén biét nang suat thuc t€ cia may dé lap
ké hoach san xuét phu hop. Ning suét thyuc té
ctia mot hoat dong pha dong bi anh huong cua

hau hét céc yéu td quan trong, nhu:

« Thong s6 thiét ké cuia may;

« Céc yéu t co ly (dic tinh ciia vat liéu roi);

« Cac thong sb cong nghé (hinh dang
khéi, phuong thtrc hoat dong).

Céc yéu t6 va anh hudng t6i nang suat
pha dong c6 thé dugc mo ta trong hinh 2.

Ningsuatly thuyet  |e Dauvio
T (théng 6 chinh thiét ké banh xe gau)
Chicningbiendoi | — - ,
Cac yéu to dnh hudng dén ning suat
v - théng o vé dictinhvitlitu
Niing suat thuee té - thong sd cong nghé
Diur) - cacthéng so thist ké khac

Hinh 2. So do quan hé su anh huong cdc yéu to
dén nang sudt phd dong

bay 1a mot van dé quan trong, vi vi¢c
danh gia khong chinh xac cac thong sb thiét ké
ciia may pha déng ¢ giai doan chon trude co thé
gdy ra hau qua tiéu cuc (va ton kém) cho nguoi
sir dung. Ning suit qua mirc (du thira) khong
mong mudn thudng lién quan dén vén va chi
phi van hanh cao hon, trong khi néu khong du
nang suit co thé gy nguy hiém cho hiéu qua
hoat dong cta toan b hé thong xur 1y vat lidu
r0i va cac cong doan tiép sau. Viéc danh gia
chinh x4c ning suat pha dong tré thanh mot
trong nhitng diém quan trong ctia qua trinh
thiét ké, lya chon va van hanh thiét bi.

Ning suét pha dng phu thudc vao hinh
dang kho du trit, thoi gian dao thay doi theo
dang khéi (hep hodc day), trong khi thoi gian
hoat déng cta may phu thudc vao ché do khai
thac. Mdi quan hé giira cac kich thudc tuyén
tinh cuia may va kich thuéc hinh hoc cua déng
(khéi) khi hoat dong pha déng dugc mo ta tai
hinh 3.
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a)Dang khoi hep b)Dang toin khoi (khoi du)

Hinh 3. Hinh vé méi lién hé cdc théng sé cia khéi vt liéu khi hoat dong pha déng
H - Chiéu cao dong vat liéu; h - Chiéu cao ciia I6p vit liéu kthha dong, Y - Chiéu cao can tai tam quay
may, o. - Goc dong vat ligu; S, - Chleu rong dong; A - Chiéu réng khoi dong (khoz day); S Téng chiéu
rong khoz dong, R, Khoang cdch can tiép cdn khi pha dong, B, - Goc quay can phla xa dong, B, - Géc
quay can phia gan dong, a - Khodng cach gitra truc di chuyen cua may va chan dong, d. - Chiéu rong dong
tai lop pha dong thiri; a, Khoang cdch giita truc di chuyén va mep gan lop dong i; a,, - Khoang cach
gitka truc di chuyén va mep xa lop dong i d Chiéu réng mdt phang dinh dong; d Chzeu rong mat dinh
dong (khoi day); d - Chiéu réng mdt dinh dong chwa pha dong

3.2. Anh huéng ciia mét sé yéu té dén niing v
suat pha dong Qeff — ﬁ (2)
Ning suat thuc t& khi may hoat dong Trong do:

pha déng phu thudc vao thiét ké thiét bi, cac
thong s cong nghé, cling nhu cac dic tinh co
1y va dic diém cta vat liéu chat dong.

- Q_,: Nang suat thuc té (m*/h);
- V: Thé tich (khéi lwong) pha dng (m?);
- t.: Thot gian dao (h);

Ning sudt pha dong thuc té dugc xac - t . Thoi gian hoat dong cua may khi
dinh nhu sau [4], [5]: pha ddng (h).
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Tir cong thire (2), ta nhan thiy sy anh
huong cua cac thanh phan téi nang suat khi
hoat dong pha dong:

- Thé tich vat liéu ldy duoc khi hoat
dong pha déng (V): Khéi lugng thu hdi trong
mot lan dao twong Gng véi thé tich dugc dao
boi banh xe gau trong mot chu ky quay vong —
tir bén trong (gan) dén bén ngoai (xa) ciia dong
vat liéu va duogc xac dinh (xem hinh 3a, 3b):

+ V6i khdi hep:

B R, -h, “Chyy -[sin p, +sin g, —(sin B, +sin ﬁir]] (3)

2-cos f,
+ V6i khoi day:
_ Ry, -h-cp, -[sing, -0.5-(sin g, +sin, )] 4)
:(?J - cosﬁlr

- Thoi gian dao (t): Tong thoi gian dao
1a tong thoi gian dao clia timg phan va duogc xac
dinh nhu sau:

t=2% &)

Thoi gian dao timg phan lién quan dén
chuyén dong quay vong cua can banh xe gau
xuc. Khi hoat dong pha ddng theo khdi, trong
d6 chi c¢6 chiéu sau dao thay doi voi goc quay
ngdy cang ting cua can banh xe giu. Su thay
ddi nay c6 thé duoc mo ta boi quy tic sau (xem
hinh 4):

(6)

C; huong di chu_\'érl

- gocquay

Cy-chitu siu dio tai g= ¢°
C,-chi@ru saudaotai g= 49°
h-chitu cao dio
b,-chidurénglop daotai g= ¢
brchi.éu rong Iop dao tai 5= 45°

Hinh 4. So d6 moi lién hé giira chiéu sau dao voi

su tang goc quay can

Trong qué trinh quay vong, khi chiéu
cao vét cit khong d6i. Pé bu dap cho sy hut
khéi luong va giit cho cac gau ludn day thi toc
d6 quay ctia banh xe giu phai ting twong Gmg
va duoc xac dinh nhu sau:

VKo
cosf8

- Thoi gian hoat dong ciia may khi pha
dbng (t ): Thoi gian hoat dong t_ 1a thoi gian
tinh dén cac thao tac ctia mot may nhat dinh
trong qua trinh dao. Tty thudc vao ché do pha
dbng, thoi gian nay dugc tinh khac nhau. No
khong phu thudc vao loai khéi (khoi hep hoac
khéi ddy du) trong mot hoat dong pha déng.
Thoi gian nay dugc xac dinh nhu sau:

n n=1 n
L, =1, +1,+ Zlfp,m + zifadm + Z’:pm ®

Trong do:

- t_la thoi gian dich chuyén may, hanh
dong nay du’oc thyuc hién sau khi nang can banh
xe gau 1én 16p déng cao nhit va may duoc dinh
vi dé bit ddu chu ky thu hdi trong mot mo-dun
m&i, né phu thugc vao H, h , v

- t; 1a thoi gian nang can phu hop voi
khéi khi pha dbng, n6 phy thudc vao H, h,

-t 1a thot gian cho viée di chuyén may
¢ do sau vét dao dé dao mot vét cat méi, nd phu
thudc vao toc do v, , so lan dao khi pha dong;

- t , 1a thoi gian may quay tro lai dé dao
16p méi tren dong vat li¢u, n6 phu thudc vao
chiéu cao ddo va téc do ctia may V.

-t 1a thot glan dé ha can banh xe gau
xubng thap dé pha dong 16p vat liéu tiép theo,
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n6 phu thude vao H, Vo kich thudc banh xe

gau.

Vi vay, khi tinh todn ning suat, diéu
khién van hanh may pha dong dap mg yéu cau
cua tung du an th1 can thiét phai xem xét va tinh
toan cac thong s6 anh huong téi ning suat néu
trén.

4. KET LUAN

Tir phan tich trén c6 thé rat ra két luan
sau:

- Ning suit pha dong thuc té cua may
may pha dong dang banh xe gdu nho hon ning
suat pha dong tinh toan 1y thuyét. Ning sut
thue té bi anh huong boi cac yéu td nhu: Thong
sd thiét ké ciia mdy, thong sé cong nghé (hinh
hang khéi déng va phuong thirc hoat dong pha
d6ng), dac tinh co 1y ciia vat lidu chat dong
(lién quan dén kha ning chdng dao, vi thé co
anh hudng thém t6i cong suét tiéu thu dién
nang cua may);

- Nghién ctru anh huong cia cac thong
sO (V t , t) trén cling la co s¢ dé tinh toan,
thiét ké, lua chon nang suat ctia may pha dong
kiéu banh xe gau xtc dap tng kha ning xur Iy
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nguyén vat liéu trong kho dong bd vdi yéu cau
xur 1y vat liéu trong kho cua day chuyén cong
ngh¢ san xuat. %
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