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Vién Mbi trudng & Tai nguyén - PHQG-HCM
(Bai nhdn ngay 11 thdang 01 ndm 2005, hoan chinh sita chita ngay 17 thdng 02 ndm 2005)

TOM TAT: Xit Iy bui va khi djc la hai van dé quan tam hang ddu hién nay déi vdi 6
nhiém khong khi do cdc ngudn thdi gdy ra. Vi dic thi cuia khi thdi trong diéu kién nén sin xudt
cong nghiép vita va nhd, nguyén, nhién liéu tdn dung va tdi ché ..., cdc thiét bi loc wot (thdp rita
khi réng, thdp dém, thdp siti bot, ...) thuong lam vigc vdi higu sudt khong on dinh va dé gay tdc
nghén thiét bi... Do dd viéc nghién citu va dé xudt thiét bj va phuong phdp loc mdi nham khdc
phuc cdc nhuge diém néu trén la hét sitc cdn thiét va cdp bdch. Két qud nghién citu ciia tdc gid
nhdm lua chon va thiét k& thiét bi loc udt hudng tdm cé hi¢u sudt cao, ché tao va vdn hanh don
gidin, chi phi vdn hanh thdp, ddc biét thiét bj ndy lam vi¢c vdi hiéu sudt khd on dinh.

1. Dit van dé

Qu4 trinh loc bui va khi doc thyc chit 1a qud trinh 16i kéo bui va khi ddc ra khéi dong khi bi 6
nhi&m trudc khi thai ra méi trudng va cé thé thuc hién bing nhiéu cach khdc nhau. Trong thuc t& ngudi
ta thudng k&t hgp xit 1y bui va khi doc bing phudng phdp u6t vdi cdc thi€t bi: thip rita khi rong, thap
dém, siii bot, ly tim, thi&t bi loc quén tinh va thi€t bi Ventury.

Viéc ning cao hiéu qud loc, khidc phuc cdc nhugc di€m thudng thiy nhu trén bing cich ng
dung hiéu ng xody clia dong khong khi k€t hgp vdi viéc tao sudng biang xung va dip 1a ndi dung clia
Ludn 4n Ti&n S§ ma tic gid di nghién cifu va bdo vé thanh cong dat loai xuil sdc. K&t qud nghién
cifu nay di dudc tdc gid ding tén tap chi “Tap chi phdt trién khoa hoc cong nghé” clia PHQG TP.
HCM phdt hanh 11/2004. ’

Biing mé hinh thyc nghiém c6 kich thudc thi€t bi gidng nhu cong trinh ngodi thirc t€ nhim xi 1y
bui cho cdc xi nghiép cong nghiép vita va nhé (lvu lugng dong khi L = 4.000 - 4.500 m°/h, dudng kinh
thi&t bj s& 12 880mm, chiéu cao H = 1.750 mm, cdng suit clia quat gio : Nog = 6HP, va thi€t bj phun
sudng c6 cong suit quat 0,5HP), nghién cifu dugc thuc hién véi bui Cao lanh c6 thanh phin cda hat
bui duge x4c dinh véi cdc thong s& nhur sau :

- Dung trong roi tu nhién  :v,=0,899 glem®

= Do im :w=4,88 %

- Dung trong khd s ¥« = 0,065 glem®

Thi€t bi 1am viéc trén nguyén tic: Khong khi c6 chita bui duge dwa vao phia dudi thi€t bi theo
nguyén 1y tao ngiu luc ngude chiéu nhiim tao sy xdo tron va cudng hod qué trinh ti€p xiic gilfta dong
khi va* dong chi't 1dng chuyén dong trong 16i dong. Bui s& dugc gii lai trong chat 16ng theo cdc nguyén
tdc va dap, ti€p xiic hodc khuy&ch tdn. Khi thdi sau khi ti€p xic véi dung mdi, khi bui s& dugc thdi za
phia trén thiét bi qua 16p ngan &m. Ddng chi't 1dng sau khi ti€p xiic rdi xu6ng ddy thi€t bi vao h¢ thdng
thu gom. Chat 13ng ndy dugc tudn hoan véi chu ky dudc tinh todn d€ duy tri hiéu sui't loc 6t cia thiét
bi. Qué trinh thi nghiém dudc thyc hién 4 1dn 13p lai véi cdc thong s6 dudc thay ddi: Tc do ciia dong
khi vio w (m/s), chiéu cao 18p nudc ddy thi€t bi h (m), ndng dd bui ddu vao thay ddi tr vai trdim
mg/m’ cho t6i gin 10.000 mg/m’. Diing nguyén 1y xdc xuat th6ng ké va cdc phin mém Exell va SPSS
for Windown dé& xi 1y s& liéu, cdc k&t qud nghién citu cho thiy hiéu suat ciia thi€t bi phu thude vio
cdc y&u t6 nhy trén biéu dé H.1.1 trinh bay.

Si dung phin mé&m SPSS for Window dé xit 1y s& liéu va vé biu db, ta ciing c6 thé xdc dinh
dudc sy phu thudc ciia hiéu sudt cila thiét bi vdo chiéu cao cila I6p nudc dudi ddy thi€t bi nhu hinh 1.2
dui day.
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Hinh 1.2 : Sy phu thudc ciia hiéu suat thi€t bi vio chiéu cao 18p nudc & ddy thiét bi

Phuong trinh biéu dién sy phu thudc clia hiéu sui't thi€t bj vao chiéu cao 16p nudc c6 dang
7=-0,003759 x* + 0,636346 + 72, 731 R’ =0,9883

NHAN XET:
1. Higu suit xit Iy bui ciia thiét bj dat rdt cao va khong phu thugc vao ndng dj bui ddu vao (vai trdm
mg/m’ cho dén gdn 10.000 mg/m’)..
2. Tuy nhién vdn téc hgp Iy cho higu qud xit Iy 6n dinh nhdt ndm trong khodng 26 + 32 m/s. Piéu nay
ciing hoan toan phit hgp vdi cdc gid tri vén téc ma tdc gid da dp dung ngoadi thuc t&€ & mét sé cong
trinh.
3. Higu sudt dat cuc dai & H = 80mm trong hdu hét cdc ldn thi nghigm.
4. Qua quan sdt bdng thuc t& trén mé hinh cho thdy chiéu cao ciia xody l6¢c rong t6i da dat & khodng
700 +800mm. Diéu nay cho thdy vdi chiéu cao ciia cdc thiét bi xit Iy thong thuong (thdp dém, mam, sii
bot...) thiét bi nay c6 thé cé chiéu cao thdp hon va sy phu thudc ciia hi¢u sudt thiét bj vao chiéu cao
thuiong la khdng ddng ké.
5. Tat cd cdc phuong trinh hdi quy trong cd hai phuong phdp xit Iy s6 liu Excel va SPSS for Window
déu c6 dang gidng nhau. Pdc biét 1a hé 56 hdi quy R® déu dat gid tri trén 0,98 + 0,99. Piéu nay cho
thdy két qud nay hoan toan cé thé chdp nhdn dugce vdi dj tin cdy rdt cao.
6.NEu sit dung thiét bi nay chi dé xit Iy bui hodc hén hgp khi thdi chita cd bui va khi déc & néng dj
thdp thi khong cdn sit dung thiét bi tao suong bang nguyén tdc tao xung nhu trén.
7. Tén thdt dp luc ciia thiét bi khd nhd tix 80 dén t6i da 100 mm H,0. Céng sudt dign tiéu tén thdp hon
rdt nhiéu so véi cdc loai thiét bi khdc ( gdn 5,5, HP so vdi 7,5 HP ¢ cdc thiét bi khdc)..
8. Tiéng dn ciia thiét bi khi tién hanh thi nghi¢m do dugc gid tri cao nhdt la 87 dBA, thdp nhdt la 76,6
dBA. Cdc gid tri nay con thdp hon tiéu chudn cho phép ciia tiéng On trong xudng sdn xudt (theo
TCVN. 1995 tiéng on trong xudng sdn xudt la 90 dBA).
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Nhitng ton tai cdn gidi quyét:

Qua quan st cdc thi nghlem tdc gid cho ring: chiéu cao va dudng kinh thi€t bi dnh hudng
khong dang k€ dé&n higu sudt cia thi€t bi. Tuy nhién dé& c6 cd sd thuc t€ chitng minh nhin dinh trén,
viéc nghién cifu né trén mé hinh 1a rat cin thi€t. D€ tai nay s& lap trung gidi quyét vin dé dé. Trén cd
s8 d6 dé xuit mAu thi€t bi chudn véi bang tra cfu cdc thong sd thi€t k& thi€t bi ng dung nguyén ly
hudng tim nay.

2. Phuong huéng gidi quyét

Dé gidi quyét muc tiéu trén ndi dung nghién ciu clia dé (ai 1a tép trung nghién ciu cic ndi dung

chinh sau:
- Nghién cttu 4nh hudng dudng kinh thi€t bi d€n hiéu suit loc.
- Nghién cifu dnh hudng chiéu cao thi€t bj d€n hiéu sudt loc bui.
- D& xudt thi&t bi loc w4t huéng tdm tiéu chudn .

K& thira cdc k&t qua nghién cttu trong Ludn 4n Tién sy, tic gid ti€p tuc nghién cdu dnh hudng
ciia chidu cao va dudng kinh ciia thi€t bi d&€n higu suit loc. Vi cdc thong s6 da lya chon thich hop
(t5¢ db clia dong khi ddu vao, t8c d6 dong khi qua ti€t dién ngang, chiéu cao 16p nude dudi ddy thiét
bi.., hiéu sudt (n) thiét bi biy gid cdn phy thudc vao hai thong s6 H va D:

n = f(H,D); (1-1)

Trong d6: 7 — hiéu sud't loc bui clia thi€t bj (%);

H - chiéu cao thi&t bi( mm)
D — dudng kinh thiét bi( mm)

Phuong trinh (1-1) chua thé gidi dudc bing phardng phdp todn hoc théng thudng vi chua xéc dinh
dudc quy ludt clia mi quan hé gilta cdc thong s6 va chua xdc dinh dudc cdc diéu kién don tri. Bing
thuc nghiém, tic gia sé ding mo hinh thyc nghiém dé gidi bai todn nay.

Vi md hinh thi nghiém trén, md hinh dudc gia cong lai phin thian thi€t bi thanh cdc modul cé
thé ndi ghép d& dang va thay ddi trong qud trinh thi nghiém nhung vin gilr dude cdc nguyén tic nhu
da trinh by & wén. T6 hdp cdc modul cho ta bing chiéu cao thiét bi nhu trong bang 1.1 sau:

Béng 1.1. Thay d8i chiéu cao ciia thiét bi

Chiéu cao (m) S6 modul két hgp Chiéu cao(mm)
Ho(Hmin) al+ad 900
Hl al+ad+a2 1020
H2 al+ad+a3 1140
H3 al+ad+a2+a3 1260
H4 ' al+ad+2a3 1380
H5 al+ad+2a3+a?2 1500
H6 al+ad+3a3 1620
H7(Hmax) al+ad4+3a3+a2 1740

Trong d6: al-a4 12 cdc modul c6 chiéu cao nhif sau: al=a4=450mm, a2=120mm, a3=240mm.

D6i véi dudng kinh cda thi€t bi, sau khi thi nghiém véi mé hinh thay ddi chiéu cao, tim chiéu
cao t8i uu cho hiéu sudt cao nhdt, md hinh dugc gia cdng c6 cdc dudng kinh la 650mm, 700mm,
750mm, 800mm c6 ciing chidu cao t6i wu trén.

3. K&t qua thi nghiém
3.1. Thi nghiém thay ddi chiéu cao thi€t bi

Thi nghiém dugc ti€n hanh véi bui Caolanh & tirng dd cao tif Hmin d&n Hmax. @ tirng d6 cao thi
nghiém dugc thuc hién 10 14n, do ndng d6 bui vao va ra ddng thdi, tinh hiéu sudt trung binh cho titng
d5 cao, va ding phin mém Excel cho phudng trinh hdi quy nh trong hinh 3.1 g
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Hinh 3.1. Sy phu thudc clia hiéu suit thi€t bi vio chiéu cao

Tir k€t qud Hinh 3.1 cho thdy phuong trinh biéu dién sy phu thudc ciia hidu suét thiét bi vao

chiéu cao thi&t bi nhu sau:
n=-5.10"%* +0,1605 x - 38,105 vS6i R=0,9944 (1.2)
Trong dé: 1 12 hiéu sudt thi€t bi(%).
x 12 chiéu cao thi€t bi(mm).

Nhin xét:
- Hiéu sudt thi€t bi ting din theo dd cao thiét bi, & dd cao gin véi d6 cao vdi rdng hiéu suft con
thdp 12 do bui chira gom hét vao tim va thdi gian ti€p xiic giita pha 16ng va pha khi chua di.
- d6 cao t¥ 1500mm tr3 1&n hidu sui' ting rit cham. G d6 cao ndy trd 1én 4nh hudng cla vdi
rong da hét, nhung vn con mét lugng nhd bui di theo dong khi ra ngoai 12 do thdi gian tiép xiic giia
pha 16ng va pha khi chua di.
- Tir d cao 1620mm hiéu sudt hiu nhu khong ting,  do cao nay trd 1én anh hudng cia voi rdng
khong con nita. Vi vdy dy la chi€u cao t6i uu dugc chon d€ thi€t k& thiét bi. Vi chiéu cao 1620mm
s€ tudng ¥ng v4i dudng kinh thi€t bi D = 800mm theo cong thitc: H = 2,025 * D (lam tron H = 2D).
Piéu nay ciing hoan toan phd hgp véi nhitng dé& xua't trudc ddy clia téc gid khi lira chon chiéu cao clia
cdc thi€t bi hap thu H = (2+2,5)D ciia thiét bi.

3.2. Thi nghiém khi thay ddi duding kinh cia thiét bi.
Thi nghiém dugc ti€n hanh v6i cdc mé hinh ¢6 cling chiéu cao(1620mm) va dudng kinh khdc
nhau. Phudng trinh hdi quy tudng (ng dugc trinh bay trong Hinh 3.2
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Hinh 3.2. Sy phu thudc ciia hiéu suit thi€t bi vio dudng kinh

Tir k&t qud Hinh 3.2 cho thdy phuong trinh biéu dién sy phu thudc ciia hidu suil thi&t bi vao
chiéu cao thi€t bi nhu sau:
n =-0,0005x> + 0,824x - 24596 véi R*=0,9703 (1.3)
Trong d6: m 1a hi€u suit thi€t bi(%)
x 1a dudng kinh thi&t bi(mm)
Nhén xét: hinh 3.2 cho k&t qué & cdc dudng kinh nhd hon 800mm higu sua' thip hon nhiu, diéu nay
hoan toan phi hgp bdi vi khi dudng kinh gidm ciing c6 nghia 12 vén téc trong thiét bj ting, hay néi
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cdch khdc 12 thoi gian luu khi trong thi€t bi gidm lam cho sy wdng tdc gita pha 16ng va pha khi chua
hoin tit vA hiéu sudt gidm 1a hoan toan ding. Nhu vy dudng kinh D = 750 - 800 mm (tuong ing H =
2 -2,02D) 12 thich hgp.

3.3. Thi nghiém thay d6i cd4 dudng kinh va chiéu cao theo cdc thong so dd chon.
Thi nghiém dudc 1ap lai v&i chiéu cao thi€t bi H = 1620 = 2,02 x D(IaAm tron 2D) va dudng kinh
D = 750 mm, két qua thi nghiém cho thdy:
7 = -0,0005%* + 0,1698 x - 39294  véi R®=0,968 (1.4)
Trong d6: m 12 hiéu suit thi€t bi(%)
x 12 chiéu cao thi€t bi(mm)
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Hinh.3.3. Phu thudc ciia hiéu sudt thiét bj vao chiéu cao h = 1.620 mm va ding kinh d = 750 mm

Qua k&t qua c4c thi nghiém nghién citu 4nh hudng cla chiéu cao va dudng kinh dén hiéu suit
thi&€t bi va diing cdc phin mém mdy tinh d€ xit 1y s8 liéu, ta c6 cdc nhdn xét sau:
1. Higu sudt xit Iy khd cao va &n dinh & hdu hét cdc 1dn thi nghigm vdi néng d¢ bui thay déi rong.
2. Chiéu cao thiét bi tix H = 2D hiéu sudt thiét bj rdt cao, én dinh va it thay déi khi tdng chiéu cao lon
hom 2D. So vdi cdc thiét bi loc bui udt theo nguyén 1y khdc, chiéu cao thiét bi theo nguyén ly hudng tdm
thdp hon ddng ké.Khi gidm duong kinh ciia thiét bi nhé hén 2D hiéu sudt thiét bi gidm khd nhanh. Nhu
vdy duong kinh ciia thiét bi s& chon dé' v = 2,2 m/s la hgp ly.
3. Cdc phuong trinh hdi quy sit dung phuong phdp xit ly 56 liéu Excel déu c6 hé s6 héi quy R dat gid
tri trén 0.99. Piéu nay cho thdy két qud c¢é dj tin cdy cao.

Tit cdc k€t qua trén dé tai xin dé nghi cdc thong s8 co bédn d€ Iya chon va tinh todn thiét bj nhu
sau:
Chon luu lugng L(m*/h)
Chon vén tdc trong thiét bi V(2,2m/s)
Tinh dudng kinh thi€t bi D tir cdng thitc L = [1ID%/4 *v
Tinh chiéu cao thi€t bi H=2D
Chon vin tdc dong khi vao thiét bj tai van buém 12 ® = 32m/s (diéu chinh kich thudc van
budm la AxB.
Ap dung cong thiic 1. = 2AB *w dé€ tinh kich thuéc AxB
Dua vao két qud nghién cttu & trén, dé tai dé xudt bing tra ctu cdc thong s6 thi€t k€ thiét bi loc
bui U6t hudng tim médt s6 luu lugng khi nhu cho trong bdng 3.1

P& so sanh hiéu qud kinh t&€ — k¥ thuit clia thi€t bi hudng tim véi cdc thi€t bi loc w6t khic,
chiing t6i duwa ra biang 1.3. Céc thi€t b tit 1 d€n 5 do Stairmand C.J t6ng hop ti¥ s& liéu thuc t& 3 My.
Tinh todn dudc ti&€n hanh véi thi€t bi ¢6 ning sudt loc 1a 100.000m*/h, 1am viéc lién tuc 8000h/nim (O
nhiém khéng khi & xit 1y khi thdi-Tran Ngoc Chan-Tap 2). Thiét bi 6 12 thi&t bi hudng tim, ching t6i
tam tinh todn dua trén mé hinh 4000m*/h, 1am viéc 8000h/nim d€ c6 cd s8 so s4nh. Viéc so sdnh
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mang tinh tuong d6i, bdi vi s6 liée vé gid thanh chiing t6i dua ra 13 dua vao thdi di€m nim 2004 tai
Viét Nam, con gid thanh cia cdc loai thi€t bj khdc 1a do cdc tdc gid dé xuit tir vai chuc nim trudc
ddy. Tuy nhién c6 thé ding ching d€ tam so sanh vé& hi&u qua kinh t& d& thdy dugc tinh uu viét cda
thiét bi loc u6t huéng tAm.
Bang 3.1. Bdng tra citu thi€t bi loc bui wét huéng tim.

S& higu N° Luu Iugng khi Kich thudc cd bdn ciia thiét bj Téc d6 dong
L(‘:}i;h) Puong | Chiéucao | Kich thude Putng b l((::; ]
kinh thiét thi€t bi van buém kinh &ng
bi H(mm) AxB (mm) vao d(mm)
D(mm)
QT1 1300+1500 500 1000 50x135 145 28+32
QT2 16002000 550 1100 60x136 160 28+32
QT3 2100+2200 600 1200 70x138 170 28+32
QT4 2300+2500 650 1300 80x142 190 28+32
QT5 2600+3000 700 1400 90x146 200 28432
QT6 3100+3500 750 1500 100x151 220 28+32
QT7 3600+4000 800 1600 110x157 230 28+32
QT8 4100+4500 850 1700 120x162 250 28+32
Q19 4600+5000 900 1800 130x168 260 28+32
QT10 5100+5500 950 1900 140x174 280 28+32
QT11 5600+6000 1000 2000 150x180 290 28+32
QTI12 6100+6500 1050 2100 160x185 300 28+32
QT13 66007000 1100 2200 170x192 320 28+32
QT14 7100+8000 1150 2300 180x198 330 28+32
QT15 8100+8500 1200 2400 190x205 350 28+32
QT16 86009000 1250 2500 200x210 360 28+32
QT17 9000+10000 1300 2600 210x217 380 28+32
QT18 10000+11000 1350 2700 220x223 390 28+32
QT19 11000+12000 1400 2800 230x230 400 28+32
QT20 12000+13000 1450 2900 240x236 420 28+32
T21 13000+14000 1500 3000 250x243 440 28+32
QT22 13000+15000 1550 3100 260x250 450 28+32
QT23 15000+ 16000 1600 3200 270x256 460 28+32
QT24 16000+ 17000 1650 3300 280x262 480 28+32
QT25 17000+18000 1700 3400 290x268 500 28+32
QT26 18000+19000 1750 3500 300x275 510 28+32
QT27 19000+20000 1800 3600 310x282 520 28+32
Bdng 3.2. Bing so sdnh hiéu qua kinh t& ciia mdt so loai thi&t bi
St Thi€l bi Hiéu Kinh phi Tén that 4p | Chi phi dién Nhu cdu Téng chi
suit(%) | diuurcho luc trung ning cho L= ding nudc phi
1m’h binh 1000m*/h kg/1000m® | USD/1m’

(USD) (mmH20) (USD/ndm) ; *

1 Xiclon uét 91 0,45 98 48,70 800 0,113

2 Thédp phun 94,5 1,50 35 57,20 3600 0,250

3 Scruber sii bot 95 0,40 60 37,20 2900 0,150

4 Ventery trdn vén (8¢ 99,5 0,77 310 141,00 1400 0,255

thdp
5 | Ventery vin tdc cao 99,9 0,89 790 358,00 1400 0.504
6 Thi€t bi hudng tim 99,9 0,47 100 122 250 0.269

* Bao gdm: chi phi dién, nudc, sira chita va khau hao thi€t bi(10%/nim)
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KET LUAN

1. Phuong phdp loc bui hudng tdm dp dung higu ing ciia dong khdng khi xody va tgo xung ddnh toi
dung moi thé hign dugc tinh wu vigt ciia minh. Dong khéng khi xody c6 tdc dung gom bui vao tdm ciia
thiét b, ciing vdi viéc cuong hod qud trinh tiép xic gifta nudc va dong khi két hgp vdi phun suong bing
vanh phdn xa da cho dién tich tiép xiic rdt lon. Po 1a nguyén nhdn chinh tao nén hiéu xudt rdt cao ciia
thiét bj. .

2. Qua cdc nghién citu ciia tdc gid trong Ludn dn Tién s§ va két qud nghién ciu cita dé tai da hoan
thién va dé xudt dugc mdt mdu thiét bi loc bui mdi theo nguyén 1y loc hudng tam.

3. Thiét bi ché tao tit nguyén 1y loc udt nay gon nhe, dé van hanh, dé ché tao, gid thanh ré, hi¢u xudt
xiz Iy rdt cao. Piéu ddc biét la hiéu sudt lam viéc ciia thiét bi rdt 6n dinh.

4. Két qud ciia dé tai la dé xudt duge mot mdu thiét bj moi vdi bdng tra citu cdc thdng sé ciia thiét bi
6 thé giup cho cdc nha ddu tu, cdc k§ su lua chon va thiét ké thiét bi rdt don gidn va thudn tién.

PERFECTIBLY RESEACHING AND PROPOSING THE STANDAD
WET CYCLONE

Pinh Xuan Thang
The Institute For Environment and Resources - VNU-HCM

ABSTRACT: Dust and poisonous gas treatment are two imperative matters for polluted air from
many kinds of sources. With characters of small and medium industry, recycling material, wet cyclones
work inefficiently, unstable and are easily to be corgestion or flood in equipment. Therefore research
and proposal a new kind of cyclone to limit these disadvantages is so much necessity. Our result will
help choose and design an efficient cyclone. This equipment is simple and its charge of creating and
working is low. Especially, it has high effectation and stable working condition.
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