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NGHIEN CUU TREN MO HINH THUC NGHIEM HIEU SUAT XU LY BUI CUA
MOT SO LOAI THIET BI CHO PHAN XUONG CO KHi

Pinh Xuén Thiang, Nguyén Thanh Trung
Vién M6i truong va Tai nguyén, PHQG-HCM

(Bai nhdn ngay 11 thang 08 nim 2010, hoan chinh sira chita ngay 04 thang 11 ndm 2010)

TOM TAT: Viéc nghién citu, lwa chon phirong phdp va thiét bi xi 1y bui phii hop cho cdc co s¢
san xudt la diéu kién rat quan trong nham giam thiéu 6 nhiém maéi trrong va phat trién bén viing cho xa
hoi.

Dua trén nhiing két qua nghién ciru dd san c6, tac gia da nghién ciru hiéu sudt xi Iy bui doi véi
cdc phan xwong co khi ¢é quy mé vira va nhé trén 3 thiét bj: thiét bj loc c6 lop dém, thiét b riza khi
réng, thiét bi loc hueéng tam, nham muc dich dé xudt cong nghé xir Iy bui thich hop cho cdc phdn xwong
co khi vira va nhé, déap g nhu cau thuc té hién nay. Pé tai tap trung vao xi Iy bui trong quy trinh mai
va ddanh béng bé mat san pham.

Két qua nghién cizu trén 3 mé hinh thiec nghiém: hiéu sudt loc cia thap dém dat 92,67%, thap
riva khi rong dat 81,85% va thap loc hudng tam dat 99,50% doi véi bui. Tir két qua trén cho thdy véi

cdc co s¢ sdn Xudt co khi quy mé vira va nho phat sinh ra bui nhé va min thi phirong phép loc wét 1a

thich hop nhdt, trong @6 thap loc hiréng tam c6 hiéu sudt cao nhat.

Tir khoa: hiéu iing dong khi xody, loc wét huéng tam, voi rong trong thién nhién.

1. MUC PICH NGHIEN CUU

Trén co s& nghién cau hiéu suit loc bui
trén mot sé thiét bi loc wéc, nghién ciu nay
nham muc tiéu lya chon thiét bi va cong nghé
thich hop nham dat hiéu qua xtr Iy cao nhat gop
phan bao vé méi truedng trong cac nha may, xi
nghiép va dam bao diéu kién vé sinh lao dong
cua céng nhan
2. PHUONG PHAP NGHIEN CUU

2.1. M0 hinh thi nghiém

M6 hinh thyc nghiém 13 md hinh thiét bi
loc ¢6 lop dém, thiét bi rira khi rdng, thiét bi
loc huéng tim. So d6 mo hinh thi nghiém dugc

minh hoa nhu hinh H.1 dudi day:

M6 hinh dugc xay dung trén co s¢ cong
thirc vé ong xody, duong bng, cac cong thirc
thuc nghiém vé théng gié xody, ly thuyét cua
qua trinh loc bui theo phuong phap uét [1]
(thap dém, thap raa khi rong, thap hudng tam)
va két qua nghién ctu [5] cua PGS.TS. Dinh
Xuan Théang “Nghién ciru phicong phdp loc wot
#ng dung hiéu ing xo0dy két hop Véi phwong
phap ta0 xung ddanh toi dung méi hdp thu dé
tang hiéu qud loc bui va xur Iy khi déc”, Luan

an Tién sy.
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o _ Hinh 1: Anh 3D va anh thyc cau tao chung m6 hinh thyc nghigm )
1.0ng dan vao buong hoa tron; 2.Thiét bi phan phoi mau truc vit; 3.Budng hoa tron; 4.0ng dan vao thict bi xu 1;
5.Thiét bi xt ly; 6.0ng dan dung mdi; 7.Quat hit ly tdm; 8. Van diéu chinh myc nudc; 9. BE lang can bun;10.

Bé chira dung m6i tudn hoan; 11. Bom tuin hoan dung mdi

Bo phan tao miu bui 1a hinh hop chir
nhat co6 kich thwéc

- L=1.2m, W=1m, H=1m

- Mau bui dwoc cip vao nhd co ciu truc
vit, banh vit c6 bo phan diéu chinh tu dong dé
c6 thé thay d6i ndng do va 6n dinh bui dau vao
theo yéu cau thi nghiém; ph&u chira bui c6 kich
thuac:

Chiéu cao: h = 120 mm; Dung tich : V
=0,5lit

Thiét bi xir Iy va quat gi6

Quat gi6 c6 luu lugng 1.500 — 2.500 m3/h,
cong suat 3,5HP; thiét bi c6 kich thuéc D =
500 mm; h = 1.500 mm. Mo hinh thi nghiém
duoc minh hoa nhu hinh H.1.

2.2. Céc thong sé co ban cia md hinh
thi nghiém

2.2.1. Cdu tgo thiét bi

a. Thiét bi loc bui hwénbig tam tiéu
chuan

Chon thiét bi loc bui huéng tam tiéu chuin
QT1 theo [6], thiét bi c6 cac thdng sb sau:

o Luu lugng dong khi:

L = 1300+ 1500m?/h

o Van téc dong khi qua tiét dién ngang:

v=1.84-+2.12m/s

o Puong kinh cua thiét bi: D = 500mm

o Chiéu cao cua thiét bi: H = 1300mm

o Van téc dong khi vao thiét bi tai van
buom: @ =28+ 32m/s

o B9 mo van buom:

(AxB) = 50mmx135mm

o Kich thuéc cua 6ng dan khi vao va ra
khoi thiét bi: 1= 150mm, b= 100mm

o Cong suét cua quat hat ly thm: N = 3 HP

b. Thiét bi rira khi réng

Str dung c4u tao cua thiét bi loc bui huéng
tam nhung c6 mot vai chi tiét thay doi dé phu
hop véi cau tao va nguyén ly hoat dong cua
thiét bi rira khi rdng.

o Tam huéng dong dung dé huéng chuyén
dong xody cua dong khi bui khi di vao thiét bi
thanh dong thing hudng tir dudi lén

o Thiét bi phun swong: Béc phun suong
dugc lya chon theo két qua nghién ciru cua cac

tac gia da néu ¢ phan trén va theo kinh nghiém,
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V6i céc thong sb sau:

- Puong kinh 16 phun: d = 3mm

- Bom nuéc cao ap: N=1 HP ; Q= 5m%h
; H=15m H,0

¢. Thiét bi loc bui wét c6 l6p dém

Sir dung cau tao cua thiét bi loc bui khi
rdng. Dong thoi bo sung thém 16p dém bang
nhya. Bé day 16p dém duoc ¢d dinh 100mm

2.2.2. Nguyén ly hoat déng

a. Thiét bi loc bui huéng tam: Bui tir thiét
bi cép hat truc vit di vao budng hoa tron tao
thanh dong khi bui di qua miéng hit vao thiét
bi qua hai cira c6 phuong tiép tuyén theo dang
tao thanh ngau luc nguoc chiéu nhau. Sau d6
dong khi bui sé& tiép xdc véi dung mdi (nudc)
dugce phun dong thoi trén miéng hat cua thiét
bi. Tai day dong khi bui va dong chat long
cling x&o tron va chuyén dong xody. Bui s&
dugc gitr lai trong chét long (theo nguyén tic
va dap), dong khi sach sau xir ly sé qua lop
tach am ra khoi thiét bi & phan trén qua 6ng
day cua quat ly thm vao khi quyén. Chat long
sau khi tiép xdc sé& roi xudng day cua thiét bi
vao hé théng thu gom va duoc tuan hoan véi
chu ky dugc tinh toan dé ¢am bao hiéu suat xur
ly cua thiét bi.

b.Trong thiét bi rira khi rong: dong khi
bui s& tiép xdc véi cac hat swong cua chat long

dugc tao ra tir thiét bi phun swong & bén trén,

bui s& dwoc giit lai trong chét long, dong khi
sach sau xu 1y s& qua I6p tach am ra khoi thiét
bi & phan trén qua dng diy cua quat ly tam vao
khi quyén. Chat long sau khi tiép xdc s& roi
xubng day cua thiét bi vao hé théng thu gom va
s& duogc tuan hoan véi chu ky dugce tinh toan dé
dam bao hiéu suat xir ly cua thiét bi.

c. Trong thiét bi loc wét ¢ 16p dém dong
khi bui s& tiép xdc véi mang chat long duoc tao
ra tir thiét bi phun suong 1én 16p dém & bén
trén, bui s& duoc giir lai trong chét long, dong
khi sach sau xu ly s& qua I6p tach am ra khoi
thiét bi & phan trén qua éng day cua quat ly tam
vao khi quyén. Chat long sau khi tiép xuc s& roi
xudng day cua thiét bi vao hé thong thu gom va
s& dugc tuan hoan véi chu ky dugce tinh toan dé
dam bao hiéu suat xir ly cua thiét bi.

2.3. Miu va quy trinh thwc nghi¢m

2.3.1. M4u thi nghigm

Sau khi khao sat, thu thap tai liéu vé hién
trang 6 nhiém moi trudong va cac phuong phap
xir Iy bui trong mot sé phan xwong co khi vira
va nho, dé tai da Iya chon ngudn bui trong 1
phan xudng co khi tiéu biéu 1a Cong ty TNHH
Vinh Hiép (dia chi: 317/9 Tran Van Kiéu -
huyén Binh Chéanh-TP.HCM) va tién hanh
nghién cuau trén md hinh thuc nghiém. Dung

trong tw nhién:  p, = 3,74g/cm®; Do am: w =

4,78 %

Bang 1. Thanh phan hat bui kim loai trudc khi thi nghiém

Vi tri 1ay mau bui

Phan cap cd hat theo % khdi lwgng

Kich thudc hat bui, £M

<2 2+5

5-+10 10+ 20 20+40 | 4060 > 60

Tur ban d4 mai cua may mai,
2,17 2,78
danh bong

5,15 19,40 30,87 14,53 25,10
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Hinh 2. Biéu d6 kich thudc hat bui kim loai truée khi thi nghiém

(Két qud phén tich tai PTN Hod hoc Méi Trwong — TT. dich vu ddu khi Thanh Pa TP.HCM)

2.3.2. Xir ly mdu

Gidy loc trong hop bao quan dugc siy &
nhiét do 60°C trong khoang thoi gian 4 gio.
Sau khi sdy, cac hop bao quan chua gidy loc
dugc dat trong méi truong can 24 gio trudce khi
cn. Moi truong can 1a moi truong cd nhiét do
25 + 2°C, @6 am khdng khi 60 + 5%. Tién hanh
can giay loc cung véi hop bao quan. Viéc can
gidy loc trudc va sau khi lay mau duoc thuc
hién trong nhiing diéu Kién nhu nhau, trén ciing
mot cén phén tich, boi cing moét k§y thuat vién.
Ghi lai két qua cén gidy loc trudc va sau khi lay
mau (M, va m,). Mai loai gidy loc va mdi 16
gidy loc can lay mot mau tring (d6i chang)

2.3.3. X ly s ligu

o Xéc dinh thé tich khong khi di qua gidy
loc.

Thé tich khong khi di qua gidy loc duoc

xac dinh bang cong thic sau:

N
v=t DL iy (1.1)
N =
Trong do:

t - thoi gian ldy mau (phut)

N - S lan doc gia tri Iuu luong

L. - Gia tri luu luong tai thoi diém i,
lit/pht.

Thé tich khéng khi qua gidy loc dwoc qui
vé diéu kién tiéu chuan V, (P=10%Pa,
T=298°K) dugc tinh theo cong thirc sau:

298V.p )
b= e (1Y) (1.2)
(273+1).10

Trong do:

V - thé tich khong khi di qua lay loc,
lit

P - ap suat trung binh ctia khong khi
tai noi 14y mau,kPa

t - nhiét do trung binh cua khong
khi trong thoi gian lay mau, °C

o Xéc dinh ham luong bui trong éng dan

Ham luong bui (mg/Nm?3) trong 6ng dan
duoc tinh bang cong thirc sau:

c- 1000 % (m, —m, —b)

V

0

(1.3)

Trong do:

M, , m, - khdi lugng ban dau va khoi

lwong cua gidy loc sau khi ldy mau, mg
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b - gia tri trung binh cong cua hiéu
khdi lugng cua gidy loc ddi chimg duoc can
cuing thoi diém véi gidy loc ldy mau, mg

2.4. Quy trinh thgc nghiém

Qua trinh thyc nghiém duoc tién hanh nhu
sau: Giir nguyén van téc dong khi chuyén dong
vao thiét bi, chiéu cao 16p nudc dudi day thiét
bi (d6i véi thiét bi loc hudng tam), chiéu cao va
duong kinh thiét bi, hé s6 phun dung mai (ddi
véi thiét bi rira khi rdng va thiét bi loc w6t co

Y

I6p dém); Thay d6i ndong d6 dau vao cua dong
khi bui. Po dac ddng thoi nong d6 bui dau vao
va ra khoi thiét bi; Sau d6 tinh hiéu suat xir ly
cua ting loai thiét bi

Thi nghiém duoc l3p lai 06 lan cho mdi
loai thiét bi

Phuong phap phan tich va do dac: TCVN
5977 : 2005 (phuong phéap xac dinh nong do va

luu lwong bui trong dng dan khi thai)

AA
1F:|—>

%

AA

X

Z 7
6

o Hinh 3: So d6 chung h¢ thng lay mau nguon q
1.Mii lay mau; 2.DPau lay mau; 3.B¢ thu bui; 4. B6 1am lanh (hoac hiat am)

5. Do dong khi; 6. Van chinh dong khi; 7. Bom

Dia diém tién hanh thuc nghiém: qua trinh
thuc nghiém duoc thuc hién tai Vién MOi
Truong va Tai Nguyén — Pai hoc Quéc gia
TP.HCM. Qua trinh lay mau, phan tich va do

dac duoc sy giup d& cua Phong thi nghiém chat

lwgng moi truong — Vién Moéi Truong & Tai
Nguyén .
3. KET QUA VA BAN LUAN

Két qua thyc nghiém duogc trinh bay dudi

dang bang va biéu d6 sau:

Bang 2. Két qua do dac nong do bui dau vao va ra cua thiét bi thuc nghiém

STT Loai thiét bi Mau o(m/s) Nong do bui d¢iu vao | Nong do bui diu Hiéu Sut
(mg/md) ra (mg/m?3) Xt 1y (%)

1 20,9 4434 35,6 92,0

y 2 20,9 465,5 3738 91,9

1 m%’% loc wét c6 3 20,9 505,7 39,7 92,1

4 20,9 910,8 67,4 92,6

5 20,9 1315,5 94,6 92,8

6 20,9 47872 259,3 94,6

Hiéu suit trung binh 92,67

7 28,1 479,2 23 99,5

. 28,1 530,3 31 99,4

2 tTar:];ét bi loc hudng 28,1 2705,2 21,2 99,2

10 28,1 44436 20,1 99,5
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11 28,1 4505,1 22,1 99,5
12 28,1 10075,6 18,2 99,8
Hiéu suit trung binh 99,50
13 30,0 2453 45,7 81,4
y 14 30,0 379,6 68,8 81,9
3 rTOhn'St bi riza khi 15 | 300 658,6 1176 82,1
16 30,0 967,5 175,9 81,8
17 30,0 1235,9 2294 81,4
18 30,0 1597,2 279,8 82,5
Hiéu suét trung binh 81,85
Hinh 4a: Hiéu sut xir ly bui cua thiét bj theo bang 2
"""" Thiét bi rtakhirong ~ —— Thi€t b loc hudng tim <<+ Thig{ bi rifa khi téng —— Thiét bi loc huéng tim

100 S e me—— 100 —
80 - ) / a

60 /
40 / 40 /
A 20—+

0 | 2 3 4 5
o . 0 1 2 3 4 5
Bugnglanklt byisym Dung kith hat byi, pm

Hiéu su't xit 1§ (%)

Hiéu suid't xw 1y (%)

Hinh 4b: Hiéu suét xir Iy bui theo ¢& hat cua thiét bi

rira ki rdng va thiét b loc husng tam theo Iy thuydt ~ Hinh 4b: Hicu suatx Iy bui caa thiet bi theo [1] & [6]
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Qua két qua trén cho thay hiéu suat xu ly
bui cua thiét bi loc bui huéng tam co hiéu suat
trung binh dat 99,50%, thiét bi rira khi rong c6
hi¢u suat trung binh dat 81,85%, thiét bi loc
w6t ¢6 lop dém cé higu suat trung binh dat
92,67%.

Két qua trén cho thay hiéu suit xir ly bui
kim loai cua thiét bi loc huéng tam cao hon 2
thiét bi con lai.Thiét bi loc c6 16p dém c6 hiéu
XUt cao hon thiét bi rira khi réng, nong d6 bui
dau ra con cao, khong dat TCVN 5939-2005.
Dong thoi xét vé mat cau tao thi thiét bi loc c6
I6p dém c6 ciu tao phic tap, ¢ tro luc Ion,
thiét bi d& bi tit nghén (hoic dé bi sic) do bui
dinh bam vao vat liéu loc. Chi phi bao tri, thay
vat liéu loc ton kém .

Theo ly thuyét [1, tr.262] thi thiét bi rua
khi rong dat hiéu suit 94,5% (dbi vai bui c6
gigi han c& hat bé nhat 1a 2+54m). Tuy
nhién trong thuc nghiém xu ly bui kim loai ¢
¢y hat <5zmchiém ty I1& cao (4,95%) nén
hiéu suét xir ly cua thiét bi rira khi rong giam,
ndng d6 byi ¢ dau ra twong ddi cao. Qua quan

sét tir qué trinh ldy mau bui du ra cua mé hinh

thap rong, ham luong bui min (< 54m) chiém
chi yéu. Pay ciing chinh 14 tr& ngai I6n d6i véi
thiét bi rira khi rong.

Nong d6 bui dau ra cua thiét bi loc hudng
tam 6n dinh hon so véi thiét bi loc ¢ 1op dém
va thiét bi rira khi rong, dong thoi dat tiéu
chuan thai (theo TCVN 3959-2005: khi thai ddi
v6i bui dong 20mg/md, bui kém 30mg/m3)

Luong nudc tiéu thu cia 3 mo hinh khong
sai léch nhau nhiéu, nim trong khoang p =
0,7+1,21it/m3khi thai.

Hiéu suat xur ly cua thiét bi loc huéng tam
cao hon thiét bi rura khi réng, dac biét dbi véi
nhitng hat bui c6 kich thuéc <5um . Bidu
nay ciing ching minh dwoc rang: véi ciing mot
chiéu cao thiét bi, cing mot thoi gian luu; dong
khi bui nao duogc tiép xGc nhiéu voi hat nugc
(giot suong), hay noi cach khac la mirc 4o xao
tron (van téc chuyén dong cua hat bui thuc hién
va cham véi hat nudc) gitra dong khi bui va hat

nudce cang lon thi hiéu qua loc bui cang cao.

Hinh 5. Biéu d6 kich thudc hat bui kim loai sau khi thi nghiém
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Hinh 6. Thu cin bun dé phan tich kich thudc hat bui dau ra

4, KET LUAN

1. Bui phat sinh trong cac phan xudng co
khi c6 céng doan mai va danh bong thuong cd
kich thuéc nhé min; ndng do kha cao vugt qua
TCVN dbi v6i moi truong lao dong cua cong
nhan.

2. Két qua nghién ctru trén 3 mé hinh thyc
nghiém: hiéu suit loc cua thap dém dat
92,67%, thap rira khi rong dat 81,85% va thap
loc hudng tdm dat 99,50%. Tur do6 cho thiy
thap loc hudéng tam cé hiéu qua loc cao nhat va
rat thich tng voi cac ngudn & nhidm bui cho

cac co s& san xut khac nhau;

3. Nghién ctru nay duoc thuc hién vai mau
bui dwoc Iy tir khau mai va danh bong tir cac
o s& saNn Xuat, gia cong do co khi. Két qua nay
cling co thé &p dung cho céc loai buyi khac nhau
Clia cac co s& san xuat vi thiét bi nay s dung
phuong phap loc uét; qua trinh tiép xdc giita
dong khi va nudc 1a tiép xdc truc tiép qua 16p
nude dudi day thiét bi; do vay khi ting ndng do
bui hay kich thudc cua hat byi thi higu suat cua
thiét bi van khong thay doi.

STUDY ON EXPERIMENTAL MODEL TO DETERMINE THE EFFICIENCY OF
DUST REMOVAL EQUIPMENT FOR MECHANIC WORKSHOP

Dinh Xuan Thang, Nguyen Thanh Trung
Institute for Environment & Resources, VNU-HCM

ABSTRACT: Finding suitable method for selecting the most suitable dust collector for
manufacturers is a very important practise which help to reduce environmental pollution and develop a
stable society.

Based on available research results, the article studies the efficiency of dust removal technique
for medium and small scale workshops on three equipments: wet scrubber, wet packed scrubber and
centriscrub to suggest suitable dust treatment process in factories as well as the present need.

The research result on three equipments suggest that the wet packed scrubber has a minimum
particle removal efficiency of 92,67% while the wet scrubber achieving removal efficiency of 81,85%

and the Centriscrub achieving removal efficiency up to 99,50%. The results show that the wet cleaning
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methods is the most suitable method for safe and efficient collection of dusts from various metal working

applications such as deburring, polishing and grinding workshop in which the centriscrub achieves the

highest efficiency.

Key words: application effect of air flow vortex, radial wet filter, tornado phenomena in nature.
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