CONG NGHE

NGHIEN CUU QUA TRINH VA CHAM BUA VA TAM CUC LANG
CUABO GORU BUI, TRONG THIET BI LOC BUI BANG DIEN

THE DYNAMICS OF HAMMER AND PLATES COLLECTION IN ELECTROSTATIC PRECIPITATORS

TOMTAT

Bai bdo nghién cltu dong luc hoc clia qua trinh va cham gitta bia va tm
trong thiét bi loc bui tinh dién, khi chiu lyc kich dong tuan hoan. Bai bao nay dé
cap dén lc, xung luc, ting sudt va bién dang dé gidi quyét van dé lién quan gitra
hiéu sudt rdi bui véi luc tac dong clia bia. Phan mém Ansys la cong cu ho tro dé
gidi quyét cac van d@ néu trén.

Tl khoa: Lirc kich dong, ting suat, bién dang, tdm cuc léng.

ABSTRACT

Research details the dynamics of hammer and plates collection in
electrostatic precipitators, when subjected to periodic agitation. This article deals
with force, impulse, stress and strain to solve the problem of the dusting
performance with the impact force of the hammer. The ANSYS software will be a
support tool for solving the above problems.
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1. DAT VAN BE

Dui tac dung cla lyc dién treong, bui sé bam trén bé
mét tdm cuc 1&ng theo cac IGp tang dan, céac yéu td trong
lvc clia hat bui, van toc clia dong khong khi va rung dong
cling ¢6 thé lam cho bui bi tach ra khdi bé mat tam cuwc
ldng. Tuy nhién lvong bui ty tach nay la khéng dang ke,
mat khac néu Iép bui bam day sé anh hwéng téi kha nang
thu bui, do vay can thiét phai tdc ddong mot luc cwdng biic
vao dién cuc lang théng qua bla gd. Gia tri xung lyc do
phai tao ra dao dong véi gia téc da I6n, thang dugc lyc hat
tinh dién va lvc bam dinh co hoc dé tach duoc cac mang
bui ra khoi bé mat cuc 1ang theo mdi chu ky gb.
2.NGUYEN LY KET CAU BO GO RU BUI

Hé théng g6 bang bua duoc Iap trén truc dan déng nhu
hinh 1. Khi truc 4 quay, bla 2 sé chuyén déng quay tron
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guanh truc 4 va tai thoi diém phuong cla blGa hgp voi
phuong thdng dirng mdt géc ¢ thi bla sé thuc hién chuyén
dong roi ty do va tac dong vao de mat luc kich dong Fy,. Luc
g0 tao ra dugc kiém soat béi trong lvgng blda m, hodc ban
kinh quay clia bda R, tan suét va chu ky gd c6 thé thay d6i
bang cach cai dat ché do lam viéc trong hé théng digu khién.

Hinh 1. M@ hinh két cau b gd rl bui
(1-De, 2 -Blagd, 3- Tay ndi, 4 - Truc quay, 5 - Tdm cuc thu, 6 - Thanh truyén)

Cé6 thé phan tich két cdu b6 gb theo cac cum chi tiét
nhu sau:

* Cum bua gd: Bua go c6 khéi lwvong m,, hoat dong dua
trén nguyén ly roi tu do khi dat thé nang cuc dai, két cau
cum bua g6 gébm hai canh tay ndi v6i nhau béi khép dong,
trong do canh tay c6 ban kinh r lam nhiém vy néang bua,
con canh tay cé ban kinh R thuc hién nhiém vu roi ty do dé
tao ra xung lyc va cham véi de.

* Cum de va tdm cuc l&ng: Céc tdm cuc lang dwoc lién
két ¢6 dinh thao dugc voi dam treo va vai de, co tong khoi
lvgng m,. Khi bda ¢é khéi lvgng m, thuc hién chuyén déng
roi ty do va tdc dong vao de gay nén mot xung lyc va cham
va lan truyén dao dong trén bé mét cac tdm cuc 1ang.

3. MO HINH HOA BO GO RU BUI BANG BUA

Va cham cla bua va tdm cuc lang 1a qué trinh truyén
xung luc va cham do do6 vat liéu ché tao bda va de khéng
duoc gay ra bién dang, vi vay qua trinh va cham la hoan
toan dan hoi.

BA qua trong luvgng tay quay nén bda giébng nhi mot
chat diém (qua cau gan vao thanh quay) khi dé so dd va
cham clia blia gd dwgc mé ta nhw hinh 2.
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Hinh 2. M@ hinh clia bd g6 i bui
3.1. Luc gb bua trugc khi vacham
Theo dinh luat bao toan co ndng
T+N=T°+1°
Tai thoi diém ban dauT7°=0,M° =0 (¢ =0)
Trong do: T la dong nang clia bua; M la thé nang cda bua.
T= % m,.v2
N=m,gh= m,g (R-Rcosg,)
Theo dinh luat bdo toan déng luvgng ta co:

1
Eml'vlz =mg(R—-Rcosg,) (1)
v,2 = 2gR(1-cosg,)

29R(1-cosg,)

Trudce lac va cham (¢ = «r), nén van toc cla bua trudce khi
vacham la:

v = JagR 2
Tai (t, = 0) tinh duoc luc gd trudce khi va cham:
P(t) = m, .AV/At
Véi khéi lwvgng bda gd m; =
ban dau dwoc ghi trong bang 1.

Bang 1. Luc g6 cla bla trudc khi vacham

(7 + 9kG) thi gid tri lvc gb

. Trong lugng | Gdcnghiéng | Bankinhquay | LucgdP(t)
bua (kG) @1 (rad) R(m) (N)

1 70 180 0.29 236.015

2 90 180 0.29 303.448

3.2. Xung lyc va cham

Qua trinh va cham chia thanh hai giai doan: Bién dang
va khdi phuc khi dé xung lic va cham trong tirng giai doan
la S, (trwéc va cham), S, (sau va cham).

5 - [Not, § - [N,
0

0

—
=
(o
=

3

Ap dung dinh luat dong lvgng cho tirng giai doan

* Giai doan bién dang (hai vat cling van toc v):

Bua: mv-myv, =-S; 4)
Thanh: my-my, =S, (5)

v, : Van toc bda truée va cham: v, =v)" =,/4gR

Vv, Van téc thanh trwéc va cham: v, =0

* Giai doan khoi phuc: S, =k.S; (k =1 la hé s6 khoi phuc
trong va cham hoan toan dan hoi).
—-my= _Sz (6)

-my =S, (7)

Blda: m,yv,
Thanh: m,v,

(v, la van téc bla sau va cham, v, la van téc thanh sau
va cham)

Tw (4)va (5)
my, +m,v, m,
V= 49
~ m, +m, m1+m2 m1+m2
m,m R
. S — 12
Thayvao (6) =™ m, + m2 m1 +m, (8)
S, =k.S§;
v, =V, —(1+k) M, v,
Tt (7)va (8) — o (©)
v, = (l+k)—=2—.v,
m, +m,

Vi va cham la hoan toan dan héi nén k = 1 thay s6 tim
duoc van toc clia bla va clia thanh sau khi va cham la:

. 2m,
A =(l— T m, J.‘MgR (9.2)
v, =™ R >[v, ] 9.2)

m, +m,
|:V'2:| 1 Van tdc can thiét cdia tim cuc ling dé c6 thé tach
duwoc bui
Van t6c cua thanh sau khi va cham thé hién mai lién hé
tvong quan gilra kh6i lvgng cda blda gb va khéi lvgng clia
tdm cuc lang phai thda man diéu kién (9.2).
3.3. Bai toan va cham bua thanh

Xét va cham clia bda khéi lwvgng m, va thanh chiéu dai L
khoi lugng m,, mat dod khéi lvgng thanh p, Module dan hoi
la E, v, la van téc ban dau ctia baa (hinh 3).

L
X ) Vi | !
—_— -
Hinh 3. M3t cAt cdia thanh va cham

Ta c¢6 phuong trinh vi phan va cham doc cla thanh:;
Pu_ . o

o’ ox?
Véi : u = u(xt) dich chuyén doc cua tiét dién ngang clia

thanh, 1= \/E
Y2

+ Pidu kién ban dau (t = 0), didu kién bién (x =0, x = L)

(10)
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ULO =U(x,0), 0<x<L (11.1)
ou , — =1

bt Jto =V (X’O):{OV1 ((())(< x)<l) (11.2)
N O _, 113)
Ox Jx=0 ox '

Tai diém x = 0 (ng suét d, tai tiét dién dau thanh déu
bang luc quan tinh cla tai trong va cham.

2
o er gy, 2
OX ot
2
mL&(}'I) = _ﬂzlw (11.4)
OX

m
m=—2x=I
mZ

Gii bai toan tim nghiém clia (10) s dung phuong phap
Palambe:

Duva vao bién s6 méi:
1 1

=A-XH=At+Xx>x==(H=-&)t=—(H+
g 2( $) > /,t( $)
Ux, t) = U H)
Phuwong trinh (10) tré thanh:

2
yp ﬁ =0 i @
0&pH OH\ 0&
U _
Y
Chuyén vé bién cli ta c6 nghiém téng quat clia phuong

trinh (10) c6 dang:

> U= [@()o¢+y (&) =y (&) +y(H)—==Q()

U=y (At —X)+ (At +Xx) (12)
Pao ham (10) theo t, x ta duoc:

aa—Lt’:,z[y/(zt —X)+ (At + )] (13)
Z_:(’:—y/'(zt—x)w/'(zux) (14)
Tl diéu kién bién va phuwong trinh (14) ta co:

(X =0) =y (20)+ () =0

Suyra: ¢'(At)=w'(4t)
(At —X) =y (At —x)

u=y (At—x) + (At +x)
Tl diéu kién ban dau (13),(14) tacé:

Q' (At —x)=y' (At —x)

(15)

S a0+ ¢ (0] = Al (3) 1y 0] =0
g—” = p'(X) + ' (X) = (X) +(X) =0
XX:O
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-w'(-x)=y'(x)=0,0<x<1 — P =const

Chont(x)=0; -1 < x < | (16)
St dung diéu kién bién (11.4) datz= At +1
" 1. . 1.
7 (ZI)+—1// (2)=-v'(z-2)+—y'(z-2I) (17
ml ml

— Nghiém clia phwong trinh trén doi véi ’'(z):
w'(z)=Ce ™ +e ™ j Cm'{y/"(z—Zl)+ily/'(z—2l)}dz (18)
m
V& phai (18) bang khong véi (1 <z <3l)
ou

v S| =u(x,0)=A[p'(-)+ '] =V,

t=0
v !

v
= ACe m=-v, >C=——"Lem

C,la nghiém ctia phwong trinh vi phan (10).
4. PHAN TiCH BONG LUC HOC CUA QUA TRINH VA CHAM

Trén thanh cong cu ta chon Plot - lines nham in tit ca cac
bién dang clia tim thanh duong (hinh 4). Buéc nay giup ta
dé thao tac trong qua trinh chon va chia lwi theo dudng.

Bl Select Lis KPlne Pammeters Maco MenuGCils Help

Hinh 4. Giao dién thiét lap ban vé trong Ansys

Chon General Postproc - Results Viewer. Cac thong so
thi nghiém dugc hién thi trén man hinh, trong dé: SMN la
gia tri ng suat I6n nhat khi dat luc kich ddong, DMX la gia tri
chuyén vi tvong ng.

B General Postproc
Data & File Opts
Results Summary
Read Results
Failure Criteria
Plot Results
List Results
Query Results
tions for Outp
Nodal Calcs

Hinh 5. Giao dién khai thac két qua phan tich
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Trén hinh 5 gia tri &ng suat Ién nhat SMN = 51.7553
(kN/m?), gia tri chuyén vi DMX = 89,51x10° (m). Két qua thi
nghiém phan tich rng sudt twong &ng voi gia tri luc kich
dong duoc ghi trong bang 2

Bang 2. Quan hé lyc va rng suat I6n nhat

Gid tri xung lycF, (N) 1000 1200 | 1400 | 1600 | 1800

Gia tri tng sudt (kN/m?) | 45.190 | 54.228 | 63.266 | 72.304 | 81.342

Vat liéu thi nghiém SPCC c6 thanh phan héa hoc va co
ly twong tw thép CT3 (tiéu chuan Lién X6 cii) hay con duoc
goi la CT38 (TCVN1765 - 75) voi do bén g, =245 MPa.

Hinh 6. Mién phan bd (ing sudt trén tam

K&t qua phan tich trén hinh 6 thé hién mién gia tri ting
sudt cla tdm twong rng v6i lwe kich ddng, vang bién dang
thay doi tlr mién c6 mau doé dén mau vang. Viing mau dé la
noi (rng suat tap trung Ién nhat cé nguy co pha hdy cao
nhét, viing c6 mau xanh la viing cé ting suat thap nhat.

Gia trj 'ng sudt tap trung I6n nhat ma lwc gay ra cho
tdm la nhd hon rat nhiéu so voi giéi han bén chay cla
vat lieu do dé tdm chi cé thé bi pha hiy do moi hoac
cong huéng.

5. BAN LUAN KET QUA

Theo kinh nghiém clia cac nha san xuét thiét bi loc bui
tinh dién can tac dong vao tam cuc lang mot lvc gd dé tao
ra gia tri gia toc gdp khodng ba muoi lan gia toc trong
truong (30g) thi cd thé tach duwoc bui. Day la diéu kién
guan trong dé xac dinh van toc gi¢i han [v',] cla thanh
sau khi va cham v6i bla g6, tir két qua tinh toan (9.1),(9.2)
va phan tich bién dang trén Ansys cho thay cé thé thay
d6i céac diéu kién ban dau nhu trong lvong clia bla g6 dé
thuc hién viéc rung rii dugc bui bam khoi bé mat tam cuc
lang ddng thoi dam bao tudi bén lam viéc cla céc thiét bi
trong bd g6 rd bui.

6. KET LUAN

Hiéu sudt loc bui tinh dién phu thudc vao hiéu qua cta
b6 g6 ri bui, blia go sé tao ra xung luc dé giai phdng bui
bam ra khoi bé mat tdm cuc lang, tao diéu kién cho cuc
lang thuc hién lang bui véi hiéu qua cao. Tuy nhién tac
déng mot luc qua Ién tir bla gd thi bién dang va ng suat
sé tdng, con néu tang tan suat god thi sé tang s6 chu ky,
chdng déu la nguyén nhan lam giam tudi tho cla thiét bi.

Bai b&o nay tap trung vao viéc phan tich lyc, xung luc va
bién dang cla tdm cuc lang tvong (ng véi luc kich dong,
qua dé co thé thiét 1ap duoc diéu kién lam viéc cling nhu
du bao tudi bén ctia tdm cuc 1dng trong bd gd ri bui.

K&t qua nghién ctu cla bai bao cling la co s& dé tiép
tuc phan tich qua trinh déng lwc hoc clia bd g6 ri bui dé
tim ra céc tan s6 dao déng riéng, cac dang riéng, tlr dé co
thé xac dinh duwogc gia tri cla luc kich dong phu hop voéi
muc dich r bui trdnh dwoc su pha hly do cong hudng
dao déng.
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