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Toém tat: Bai bao gidi thiéu mét sé két qua nghién ctru, thuét toédn va chuong trinh
tinh toén, lwra chon théng sé co ban céc thiét bi phén ly kiéu rotor, déng thoi buéc
dau da xay dung duoc mdi lién hé gidka chuong trinh 2D da thiét 1ap véi chuong
trinh 3D c6 s&n phuc vu viéc thiét ké thiét bj nay. Két qué thu duoc ttr chuong trinh
cho sai s6 chdp nhan duoc so véi thiét bj thuc té tai nha may xi méng Séng Thao.

Summary: The paper presents some reseach results, caculation program and
algorithm, selection of basic specificiation of rotor cage separators and
development of a connection between the previously developed 2D program and
the existing 3D program used for the design of these equipments. The obtained
results from the program showed an acceptable deviation compared with actual
equipments used at the Song Thao cement plant.

Nhén ngay 17/8/2011; chinh sira 14/9/2011; chdp nhan dang 30/9/2011

1. Dat van dé

Thiét bi phan ly dong vai tré quan trong trong nghién min, cé anh huéng quyet dinh dén
nang suét va chat lwong san pham, do vay c6 nhiéu ngh|en cuu da duwoc cong bb [1,2,3,4]. Tuy
nhlen do tinh da dang cua san pham can phan ly, d&c diém ciu tao cua té hop may, yéu cau
vé nang suét, dd min cha san pham, v.v... Néu cac thiét bi phan ly hoat déng theo cac nguyén
ly khac nhau va do d6 ciu tao ciing khac nhau. Mac du vay, do ddc diém lam viéc dong khi
trong thiét bi phan ly 1a dong hai pha nén viéc tinh toan thiét bi co ban Ia tinh toan gan dung,
dwa chi yéu vao kinh nghiém va thir nghiém trén co s& dong moét pha va tinh I&p dé xac dinh
gan dung thong s thiét bi phan ly.

Trong nha may xi mang & nwéc ta thiét bi phan ly hodc dwoc lap dat cung véi may
nghién tao thanh t6 hop nghién - phan ly. Dang thiét bi phan ly chti yéu Ia phan ly dong lwc kiéu
rotor. Vi ly do néu trén bai bao chi néu phwong phap xac dinh théng sb co ban mang tinh ky
thuat véi gia thiét van tbc quay cla truc rotor la tham sé.

2. Nguyén ly hoat dong cua thiét bi phan ly kiéu rotor (Hinh 1)

Vat liéu cAn nghién dwoc cip qua phéu nap liéu (2) vao may nghién & phia dwdi. San
phdm sau khi nghién dwoc théi tlr dwdi 1én qua cac canh hwéng dong cla stator (7) dén ving
phan ly ly tdm, nh& rotor (6) khi quay vat liéu dwgc phan loai. Nhirng hat cé kich thwéc dat yéu
cau theo dong khi qua cac canh cla rotor va dwoc thdi ra ngoai qua clra ra (13) dén thiét bj thu
gom san pham, cac hat cé kich thwdc I&n hon bi ving ra dap vao canh stator va roi xuéng
phéu thu (8) tr& lai may nghién dé nghién lai.

" Khoa Co khi Xay dung, Truong Dai hoc Xay dung.
E-mail: nguyentiendung.uce@gmail.com
2 céng ty cb phén Lilama 69-3

76 SO 10/9-2011 TAP CHI KHOA HOC CONG NGHE XAY DUNG



KET QUA NGHIEN CUU VA UNG DUNG

13

12—

=

Hinh 1. Két cdu chung b6 phan ly kiéu rotor

1. Bong co; 2. Phéu nap liéu; 3. Truc rotor; 4. Thanh gidng; 5. Céc tam I6t; 6. Rotor; 7. Stator;
8. Phéu thu; 9. Vé may; 10. Vanh chan khi; 11. Bich néi rotor; 12. Bich néi; 13. Ci¥a ra;
14. Géi d& rotor; 15. Hop giam téc.

Nhuw vay, xét vé nguyén ly thiét bi phan ly kiéu rotor thwc hién phan ly theo ca hai truwdng:
trwong trong lwe va trwdng ly tam, trong d6 qua trinh phan ly chd yéu & trwdng ly tam. Wu diém
co ban cua thiét bj phan ly dang nay 1a c6 kha ndng diéu chinh s vong quay cla rotor dé dam
bao d6 min cla san pham theo y&u cau ky thuat dat ra. Chinh vi ly do nay ma khi tinh toan né
théng sé chi yéu duoc xac dinh 1a théng sb cda thiét bi phan ly trong trwong ly tam dua trén
gia thiét dwoc néu trong [3,4,5,6].

3. Thong s6 co’ ban cua thiét bj phan ly

Gibng nhw cac may va thiét bi khac cac thong sb co ban cua thiét bi phan ly gém cac
théng s hinh hoc, théng sb déng hoc va cac thong sb vé dong lwc, tuy nhién do déc diém lam
viéc, cac thong sd nay tuy theo tinh chéat ctia dong khi thwérng dwoc tinh gan dung theo phwong
phap lap [7,8]. Bai bao nay chi gi&i thiéu phwong phap k¥ thuat xac dinh gan dung théng sé hinh
hoc, dong hoc co ban (Hinh 2) cuia thiét bi phan ly khi coi van tdc rotor la tham sé diéu chinh.

Lwu lwong khi V (m®h) phu thudc vao tinh chat co Iy cia hat liéu, nang suét clia may
nghién,vv... va dwoc tinh toan gan dung & nhiét do ban dau 40°C va nhiét do khi lam viéc 90°C
theo [5] dbi v&i may nghién ding gid tri cla V c6 thé tinh toan gan dung nhu sau:

Khi nang suét tiéu hao nang lwong riéng cho nghién g < 4,5 (kW.h/t) thi gia tri khi tiéu
hao cho 1kg san phadm V. = 1,6 (m*kg). Khi sut tiéu hao nang lvong riéng cho nghién g = 4,5
(kW.h/t) cé thé chon V; theo [9]:

V, =0,15q + 0,75 (m°/kg) (1)

Van téc géc cda rotor ng (v/ph) 1a théng sé dong hoc rat quan trong cua thiét bj phan ly va
c6 tinh chét quyét dinh dén kich thwéc hat sdn phdm ciing nhw ndng suét cla thiét bi. Tuy
nhién, viéc xac dinh gia tri ng chinh xac ngay tlr ban du 1a rat khé khan vi vay khi tinh toan ban
dau thuwéng chon mét gia tri nao d6 ndm trong mién van téc thuwdng gép (tir 40+120 v/ph dbi véi
thiét bi phan ly cé nang suét Ién) sau d6 cé thé tinh 14p dé tim dwoc gia tri ng hop ly.

Duwong kinh trong rotor D,'? (m) dwoc xac dinh nhw sau:
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V90
D!, = C3 - (mm) 2)
= .
Wr

trong do: C la hé s6 van téc, C = 0,97+1,3; V' la lwu lwgng khi cda rotor & nhiét d6 lam viéc

90°C (m%/s); wg, 14 van tbc quay cla rotor (rad/s).

Dé& nhan thay rang gia tri D}, ngoai viéc phu thudc vao théng sb rotor con phu thudc vao
hé s6 kinh nghiém C, néi khac di phu thudc nhiéu vao kinh nghiém cla nguoi thiét ké cling nhuw
céc yéu tb diéu chinh sau nay qua gia tri van toc géc o, .

Chiéu cao rotor HR (m) dwoc chon theo dwdng kinh trong rotor.
Cuong dd lang CL (m%s) 1a thdng s dac trweng cho thiét bi phan ly kiéu rotor (hay con
goi la banh chan) va dugc tinh nhw sau:

V90
| == (ms) (3)
2r.Hg
Van téc vong dong khi Ve (M/s) duoc xac dinh theo cdng thive:
Dt
v, = a)R.7R (m/s) 4)
Van téc huéng tdm vy (m/s) dwoc xac dinh theo cong thive:

90

v, = A m/s 5
" ;z.HR.D;( ) ®)

Dé dam bao thanh bd phan ly lam viéc hop ly gia tri vi; phai nam trong mién: 4,5(m/s) < v, < 6,0(m/s).

Ty,
B, H,
' P
N
i Di
Y
; o hl
5,

Hinh 2. Céc théng sé hinh hoc cua thiét bi phan ly kiéu rotor

Kich thwéc gigi han cla hat phan ly (rng v&i duwong kinh trong rotor d;h (m) déi voi thiét
bi phan ly kiéu rotor kfch,thu’(’yc (dwong kinh) gié’i,han (‘:Ga hat phan Iy khéng phi phu thudc vao
dac tinh ky thuat cta thiét bi ma con phu thudc rat nhiéu vao dac diém chuyén dong clia dong
khi, néi khac di phu thudc vao gia tri ciia hé sé Raynold Re. Nhw vay, dé xac dinh dung dé,, phai
xac dinh dwoc gia tri cia Re bang phép tinh 18p theo gia tri van téc treo lwa chon so bd ban
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dau. Tuy nhién, gia tri thu dwoc vé thwe chéat cling chi la gan dang, chinh vi vay dé don gian
ho& qua trinh tinh toan cé thé xem dong khi chuyén ddng trong ving Stok. Viéc dat dwoc gia tri
mong mudn clia d,;, c6 thé dwoce diéu chinh sau nay qua van toc quay cua rotor e, . V&i gia thiét
néu trén ta co:

187C, 2

d., =
" \p - oD

(m) (6)
Duwong kinh ngoai rotor Dy (m) xac dinh theo cong thirc:

D”—d‘t’“ D! 7
R_d_' = (M) (7)

gh
trong do: dg, 1a kich thwdc gidi han cla san pham theo yéu cau (m); Dpla duwdng kinh ngoai
rotor (m).

Duong kinh ngoai cua vanh hudéng dong Dy (m) dwoc xac dinh theo cong thirc kinh nghiém:

_ D¢
hd = 0.7

(m) (8)

Sé céanh rotor Zg dwoc xac dinh mot cach gan dung dwa theo tinh toan sé canh quat ly
tam. Tuy nhién cho dén nay chwa cé chi dan day du. Viéc chon sb canh phu thudc vao buwéc
canh t, gia tri t thwong dwoc chon tir (40+60) mm. Nhw vay, sb canh cla rotor duwoc xac dinh
nhw sau:

t
_ 7.Dg

Z, — (canh) 9)

4. Chwong trinh tinh toan théng sé thiét bi phan ly két hop phan mém 3D
4.1 Gid&i thiéu chung

Nhw trén da néu thiét bi phan ly kiéu rotor rat da dang, tuy nhién khi tinh toan can xac
dinh dwoc cac thong sb vé hinh hoc (dwdng kinh, chiéu cao rotor, stator, s& canh, kich thuéc
canh...), vé dong hoc (sb vong quay rotor (rng v&i dd min), vé nang suét, vé cong suat dan
dong,vv... trong dé thong sb diéu khién 1a sb vong quay cla rotor. V& nguyén tac viéc tinh toan
thiét ké thiét bi phan ly dwa trén co s& tinh quat ly tam va c6 thé thyc hién theo phwong phap
tinh toan bang tay théng thwéng va st dung phwong phap 1&p theo sé vong quay cla rotor dé
c6 duoc théng sb hop ly cda thiét bi, tuy nhién hao phi nhiéu céng strc va khéng tao duoc sy
lién hé gitra tinh toan va thiét ké theo phan mém 3D. D& khac phuc nhuwoc diém nay tét nhéat 1a
tan dung cac phan mém sén cé nhu Inventer két hop véi chwong trinh con dwoc thiét 1ap dé
tinh toan céac théng sb co ban cho thiét bj phan ly. Phan mém Inventer |& phdn mém thiét ké 3D
chuyén dung hién nay dang dwoc sir dung rat phd bién trén thé gioi. D& xay dwng cum phan ly
c6 cac kich thuwdc thay déi theo két qua tinh toan, ta st dung kha néng thiét ké thich nghi, thiét
ké theo tham sb cula Inventer. Cu thé, toan bo kich thwéc cac chi tiét trong cum dwoc tham sbé
hoa va cac kich thuwéc nay dwoc tham chiéu toi 1 file excel bén ngoai. Cac cum lap xay dwng
trén co s& dac diém hinh hoc clia cac chi tiét, cac kich thwéc tw do cling tham chiéu theo di
liéu cua file excel d4. File excel chira cac s6 liéu tham chiéu d6 dwoc xuét ra tir phan mém tinh
toan. Nhw vay, véi méi bo sd liéu tinh dworc, sau khi nguwdi dung update thi Inventer sé ty dong
thay ddi kich thuwéc clia cac chi tiét va ctia ca cum 1ap theo cac sé liéu maoi.
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Cé nhiéu phwong phap chon buéc thay dbi ng, bwéc cang nhd gia tri thu duwoc co6 do
chinh xac cang cao. Song nhw da néu trén trén, vé phwong dién ly thuyét viéc xac dinh chinh
xac théng sé co ban cda thiét bi phan ly la khé thwe hién va khong tranh dwoc thwe nghiém va
qua trinh hiéu chinh sau khi lap dat. Vi ly do d6 bwédc tham sb ng trong chwong trinh duwoc chon
(0,5+2) viph.

4.2 Thuat toan chwong trinh

Trén co s& cong thirc xac dinh cac théng sé co ban cuda thiét bi phan ly két hop sir dung
phwong phéap tinh I&p dé tim ra théng s hop Iy nhét ta cé so dd thuat toan clia chwong trinh
nhw sau (Hinh 3):

0 0

Nhap s ligu
Tih Tinh chidu ca0 rotor He Tinh lai cudng 46 lang C, Tinh 0 canh rotor Z
! l
Teh Vi Tinh gié b cuing 86 léng C, Ton e Eavong ¥y Chon 6 canh vanh hutng
l l J dong Z.,
Tinh Ve R
Tinh van toc hudng am v, Tinh lai vén 6c huéing lam v,,
l Tinh sd b cing sudt din dang
Kiém tra nong do
bui dau ra
In b6 thiing 8 cd ban
Chon s0 bg sb l
vong quay rotor
T Xudt dif liéu tham sb
Tinh ¢ I
Nhép 6 liéu vio phin mém
. ( ) Tinh lai dg_? Inventer 7,4
Chon hé s6 vén l
e C=C, f )
| ! ° @ M6 phéng thiét bi thiét k6
Xac dinh s0 b0 )
duding kinh trong
rolor Df; Kiém tra kich Ket thiic
T o thudc so vai Tinh nang suat
] kél cau
Chon 4 C=Cp+004 J
Tinh dudng kinh
- vanh hudng
Chon bd thdng s da tinh: dong

fig, Dfy, D, He, Dy

0

Hinh 3. So db khéi tinh chon théng sé6 cda thiét bj phan ly
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Chuwong trinh duwgc xay dwng trén ngén ngi lap trinh Visual Basic. Phan mém cé giao dién

nhw hinh 4 dwéi day:

TINH TOAN SO BO CAC GIA TRI

Nang suat nghien
Chon nang suat Q

e 200 [t2h]

Mang suat nghien Qs (kg/s)

O_z= [kadz]

Luu luong khi yeu cau o 40 do ¢

Hay chon gia tri suat tien hao nang luong rieng q_w
[g_w>=3hoac g w <3

of_w= [ [kawhidt]

Luu luong Khi yeu can o 40 do C

W_yo= [m3/5]

Luu luong ki yeu cau o 20 do ¢
Luu luong khi yeu can o 90 do C

[m34%)

He 5o n1of1g do bui trong he phan 1y

W owic=

o= |

Tinh so bo van toc goc guay Roto (v/ph)
Yan toc gocguay M_r= (40 -120) =]

Vat toc: goc oto

W= 2 [rad/=]

‘Q}Luad file‘

# Luu ra file J

5. So sanh két qua

L5 Kiem tra

Tinh so o duong kinh trong Roto
Hay chon gia tri cua he so van toc ©
[1.21 < =C=<=1.71]

6 Tz

Duong kinh trong cua Roto

D b= | 102 im)

Tinh toan cac gia tri

Chenhe so trong kKheang [ 07
0.2 den 0.5

+ Tinh

Chien cao cua Roto

: (m]
Cnong do lang

CLe - [rn2/s]

Wan toc dong
e [mz]

Yat toc: dong trong chinyen dong huong tam
W_ht = ? [miz]

Jioi han phan 1y
d gh= |3B90831367 ) (ml

Hor=

Dmong kinh ngoai cna Roto

D_nr= * [m)

Hinh 4. Giao dién chuong trinh tinh toén thong sé thiét bj phan ly kiéu rotor

Dé kiém chirng do tin cay cla chwong trinh tinh da thiét 1ap ngudi viét da tinh toan thiét
bi phan ly cho may nghién liéu nang suat Q = 200 t/h v&i kich thwoc gioi han [dg,] = 90m. Két
qua tinh toan dwoc néu trong Bang 1 va so sanh két qua véi thiét bi phan ly dang ap dung tai
Nha may Xi mang Séng Thao v&i cling nang suét may.

Béng 1. So sénh két qua tinh toan bang chuong trinh va thiét bi phan ly da cé

Thong s D Dr Hy C, Ve Vit d;h Ay n

TBPL .
(m) | (m) | (m) | (m%s) | (mis) | (mis) | (m) | (m) | (V)

tTr:’neho chuong | 5 | 34 | 21 | 804 | 1125 | 536 | 992 | 875 70
Thiét bi phan
ly dang ap
dung tai nha 3.1 34 2,2 7,694 - - - 90 -
may xi mang
Séng Thao
% khac nhau 3,2 0 4,5 4,7 - - - 2,7 -
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6. Mot s6 nhan xét

So véi thiét bi phan ly dang dwoc trng dung, thdng sé cac thiét bi phan ly dwoc tinh toan
c6 sai sb c6 thé chdp nhan dwoc va chirng té budc chon ngla hop ly. Sai sb nay khé tranh khoi
vi qua trinh tinh toan la gan dung va phu thudc vao kinh nghiém cla cta ngudi tinh.

D& phu hop véi yéu cau ky thuat dat ra, sau tinh toan can phai dwoc thir nghiém hoac
hiéu chinh sau I&p dat bang cach thay dbéi sb vong quay cua thiét bi & dam bao do6 min va ndng
suét yéu cau.

Chuwong trinh dwoc thiét 1ap da giup cho ngudi thiét k& cd dwoc quéa trinh tinh toan
nhanh hon ciing nhw tao dwoc sw lién két gitka chwong trinh tinh toan 2D véi chwong trinh tinh
toan 3D c6 san, tuy nhién chi c6 thé xem day la buéc dau do vay viéc nghién ctvu ki va sau
hon, trong d6 c6 viéc xay dwng thw vién vé vat liéu, vé hé truyén déng, vé cac chi tiét va cum
chi tiét tiéu chuan la rét can thiét.

Hy vong cac ndi dung néu trén cé thé giai quyét & mirc do nhat dinh mot sé van dé trong
tinh toan thiét ké thiét bi phan ly kiéu réto trong nghién min.
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