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NGHIEN CUU UNG DUNG HIEU UNG CUA DONG KHONG KHI XOAY XAY
DUNG NGUYEN LY LQC UGT HUGNG TAM

Pinh Xuin Thing
Vién Moi Truting va Tai Nguyén - PHQG-HCM
(Bai nhdn ngay 28 thdng 6 ndm 2004)

TOM TAT: Qud trinh loc bui va khi djc thuc chdt la qud trinh 16i kéo bui va khi déc ra
khdi dong khi bj 6 nhiém trudc khi thdi ra méi truong va cd thé thuc hién bing nhiéu cdch khdc
nhau. Trong thitc t& nguoi ta thuong két hgp xit Iy bui va khi déc bdng phuong phdp wot vdi cdc
thiét bi: thdp rita khi réng, thdp dém, sii bot, ly tam, thiét bj loc qudn tinh va thiét bj Ventury.
Phutong phdp loc wdt ndy ¢ nhing wu diém sau:

- Thiét bi loc kidu udt dé ché tgo, gid thanh thap nhung hidu qud rét cao.

- Co thé lpc dugc bui o kich thude nhé dudi 0,1 (Thiét bj Ventury)

- Cd thé lam viée vdi khi ¢ nhiét do, dé dm cao ma cdc thiét bi khdc khdng ddp iing duoc.

Thiét bi nay khdng nhiing loc dgc bui ma cé thé ding xit Iy cd khi djc.

Tuy nhién khi dp dung & Viét Nam, thuong xdy ra cdc hién tugng sau:

- Thié1 bi lam viéc khong dn dinh, higu sudt thdp.

- Bdn chdlt cita khi thdi trong diéu kign Vigt Nam thudng trong dong khi thdi c¢6 chita cd byi

va khi dgc, nhiét dj cao, tharh phdn rdt da dang va phiic tap nén dé gdy hién tugng “sdc” hodc

tdc nghén thiét bi.

Phutong phdp loc bui udt hudng tdm duge nghién ciiu trén mé hinh thyc nghiém tuong tu ngoai
thuc t& dya trén co sé iing dung higu iing cia dong khdng khi xody két hgp vdi vigc tao xung va ddp tao
ra cdc hat suong min, mdt do day nhdm ting hig¢u qia loc bui. Két qud nghién citu da dé xudt mjt
nguyén Iy loc bui wdt mdi khdc vdi cdc nguyén 1y loc thong thuong. Thiét bi ché tao tit nguyén ly nay
cho gid thanh ré hon cdc loai khdc nhung lai cho higu sudt lpc rdt cao, v@n hdnh don gidn va dic biét
la thiét bi lam vigc vdi hiéu sudt rdt n dinh.

CAC NGHIEN cUU TRONG VA NGOAI NUGC

& nudce ngoii c6 rat nhiéu cdc tdc gid nhu [8] Ianischevsky. V.1976, [9] Xtepanov B.B .1980,
[10] Sui.Kh.1966, Alimov.P.1970.... ciia Lién X6, Tiép Khdc va Ba Lan... di c6 nhiéu nghién citu
irng dung dong khong khi xcdy dé théng gi6 cho cdc nha xudng va him md.

Mot s6 tdc gid trong nudc ciing di tng dung hiéu dng clia dong khong khi xody d€ thong gi())/a
khi ddc hai trong xudng nhi cdc cdng trinh nghién cifu cla [2] Ti€n s§ Nguy&n Vin Quan, Théng gid
xuyén phong, TP.HCM.1993, [3] Tién s§ Nguy&n Vin Qudn, Pac thi phan bd bui va khi ddc trong so
dd thong gié xuyén phong, Tap chi lao ddng s 4/1997.

Cédc nghién cifu néu trén khi itng dung vao -thl.}'C t& c6 nhitng han ché€ sau:

- Kich thudc phong phdi nhd hodc tron 12 tdt nhit.

- Céc thiét bi trong xudng 14 cdn trd va d& tao ra viing gi6é quén.

- Bui va khi doc tap trung vio giita c6 ndng dd cao s& 1a m&i nguy hiém cho cdng nhin néu

khong xir 1y kip thdi.

[8] V. Ianischevsky di nghién citu dong khdng khi xody trén md hinh dudc tao ra tir mot thi€t bi
phin phéi khi dit & géc cong trinh va khéng khi 6 nhiém duge dua qua mot 16 & dinh cong trinh ra
ngoai. K&t qui cho thiy, phuong phdp niy ddm bdo cd khong gian phong dudc thdng gi6 va khong tao
viing “chét” tai trung tim cdng trinh.

Mbt s8 tdc gid cla [6] Ba Lan, Lién X8 va Chan Au trudc day ciing c6 cdc nghién cifu twong ty
khi tng dung dong khéng khi xody . Hinh 1.1. cho thdy, do 4nh hudng ciia Iwc huéng tim, dong xody
¢6 xu huéng thu nhd ti€t dién khi chuy&n déng 1én cao. Pic diém clia dong khdng khi xody 12 ¢6 khi
ning gom bui vio tim cda 16i xody. Cdc hat bui, hdi khi doc trong dong xody s& chuyén dong vdi
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quang dudng di dai hon, day lIa nguyén nhin chinh 1am ting dién tich ti€p xic giita cdc hat bui, khi
ddc véi cdc giot 16ng trong khdng gian trén. T hién tugng nay khi cho dong khdng khi xody ti€p xiic
véi nhifng hat swong min, kich thudc nhé (100 + 300 p), mat dd day & ngay ving 16i xody d6 sé& cé tic
dung rdt 16n d€ ting hiéu qud loc bui va khi déc. Qud trinh nay thyc chit 1a sy cudng hod qua trinh
ti€p xiic giita bui, khi doc va cdc hat dung méi. '

Trong dé :
u: vin tdc hudng tim
v : vén téc bao quanh
w : vén tdc huéng truc
o, 1, z:la cic truc toa do.

Hinh 1.1: Chuyén ddng xody clia dong khong khi trén bé mit ddy.

XAY DUNG MO HINH THi NGHIEM.

Trén cd sd ing dung wu di€m ciia hiéu ng dong khdng khi xody va cdng nghé tao sudng néu
trén, md hinh thi nghiém dugc xay dung vdi cdc kich thuée cd bin gidng nhw mét mo hinh ngoai thuc
t€, cu thé nhu sau:

- Chon lvu ludng ddng khi: L = 4.000 - 4.500 m3/h
- Chon vin tdc dong khi qua ti€t dién ngang: v=2,20+2,50 m/s

- DPudng kinh thi€t bi: 800mm

- Chiéu cao: H =1.750 mm

- Céng suit clia quat gié: Ngg =5 HP

= Thiét bi phun suong c6 cdng suit quat: 0,5HP

- Thi€t bi tao miu khi ddc nhd budng d6t c6 béc phun, bd ham diu va quat cao 4p 400
m>/h, h = 800 — 1.000 mmH,0.
Nguyén Iy lam vige cia thiét bi
- Khong khi ¢ chita bui dugc dua vao phia duéi thi€t bi theo nguyén 1y tao ngdu lwc ngudc chiéu
nhiim tao sv x40 trdn gita dong khi va dong chi't 16ng chuyé&n ddng trong 15i dong.
- Bui hoic khi doc s& dugc gilf lai trong chét 1dng theo cdc nguyén tic va dap, ti€p xiic hodc
khu&ch tdn. Khi thdi sau khi ti€p xiic v6i dung mdi, khi¥ bui va khi ddc s& dugc thdi ra phia trén thi&t
bi qua 18p ngian 4m. Dong chi't 18ng sau khi ti€p xic roi xudng ddy thi&t bi vao hé théng thu gom. Chit
16ng nay dudc tudn hoin véi chu ky dugc tinh todn dé€ duy tri hiéu suit loc u6t clia thiét bi.

KET QUA THI NGHIEM.
Thanh phdn ciia hat bui dugc x4dc dinh véi cdc thong s6 nhu sau:
Dung trong r8i tu nhién: yin =0,899g/cm3
Db m: w = 4,88 %
Dung trong khé: vk = 0,605 g/em3

Thanh phin hat qua phén tich tip trung chi y&u & kich thudc 10 + 50 p chi€m 85 %, con lai la
cd hattir 10+ 2 p.

K&t qua thi nghiém cho th&y vén t8c dong khi thich hgp dé tao nén xody I8¢ t6t nhit nim trong
khodng 26 dén 32 m/s va chiéu cao 18p nudc dudi ddy thi€t bi d€ tao ra 16i xody (6t nhit nim trong
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khodng 8 d&€n 12 cm.

Trén cd s& xdc dinh dudc vin t6c khdng khi vdo va chiéu cao 16p nudc dudi ddy thi€t bi hgp
1y, thi nghiém dugc thuc hién & ndng do bui tit khodng vai trim dén gin 10.000 mg/m’. K&t qla thi
nghiém dudc bi€u dién trén biéu d6 sau:

105 P ¥t W FopeieapeeeeSiseeet eSS R RSP RCORE HEY
y =-0.0037x" + 0.629x + 72.863
R?=0.9977
y = -0.004x" + 0.6846x + 69.739| ® 35.78
_~ 95 Hremesiminny 2 s
= R* = 6.9901 B 38
- y =-0.0034x’ + 0.5795x + 74.40{ A 28
2 R = 0,9695
(3. A 26
T & y=-0.0037x" +0.6422x + 71.804 y 25
R’ =0.9925
® B
y =-0.0037x" + 0.6196x + 73.665
R’ =0.994
y =-0.0038x" + 0.6076x + 75.235
= R’ = 0.989
0 50 100 150
Chidu cao ¢t nudc, h (mm)

Hinh 1.2. T8ng hdp hiéu sui' thi€t bi & cdc vin tdc khdc nhau

Ciing tir k&t qua thi nghiém néu trén, khi ding phdn mém SPSS for Window da cho két qua nhu sau:

B0
# ablmgd
70 = . o Quadrati
H20
1 =-0,003759 x2 + 0,636346 x + 72,731 R2 =0,9883

Hinh 1.3. Sy phu thudc cda hiéu suit thi€t bi vao chiéu cao

NHAN XET:

1. Hiéu sudt x{ 1y bui ciia thi€t bi dat rit cao & hau hét cdc 14n thi nghiém d6i véi ndng do bui
diu vao thay d8i trong khodng rit rong tif vai trim mg/m’ cho dén gan 10.000 mg/m®. Nghia 13 hiéu
suit ciia thi&t bi phu thudc rdt nhd vao ndng do va kich thudc hat bui diu vao & trong khodng nbng dd
bui dugc thi nghiém.

2. Vin t6c thich hdp cho hiéu qud xi 1y dn dinh nhdt nim trong khodng 26 + 32 m/s. Gi4 tri ndy
ciing hoin toin phil hgp véi cdc gid tri vin t6c ma tdc gid di 4p dung ngodi thyc t€ d mot s6 cong
trinh.

3. Trong khodng chiéu cao ciia 16p nudc dudi ddy tir 60 + 80 mm, higu suit clia thiét bj d&u dat tir
97 % trd 1&n va twong d&i 6n dinh. Higu sudt dat cyc dai trén 99 % & H = 80 mm trong hiu hét cdc 1dn
thi nghiém. ‘
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4, Qua quan sit bing thuc t& trén m6 hinh cho thiy chiéu cao cla xody 18c rdng t5i da dat &
chodng 700 + 800 mm. Piéu ndy cho thdy vdi chiéu cao cla cic thi€t bi xi 1y théng thudng (thdp dém,
mam, sii bot...), thi€t bi ndy ¢6 chiéu cao thip hon nhiéu va sy phu thudc cla hiéu sudt thiét bj vao
chidu cao thiét bi 12 khong ding ké.

5.  Tit ca cdc phuong trinh hdi quy trong cd hai phudng phdp xit 1y s6 liéu Excel va SPSS for
Window déu c6 dang gidng nhau, cdc hé s8 clia cdc phudng trinh gdn bing nhau. Bic biét 12 hé s hdi
quy R? ddu dat gia tri trén 0,98 + 0,99. Nhu vy két qua nay hoan toan c6 thé chip nhin dugc véi do
tin ciy rit cao. Cdc phuong trinh nay cho phép lya chon va thi€t k&€ cdc thi€t bi x{t 1y khd thudn 1¢i va
dé dang.

6.  N&u sit dung thi€t bi nay chi d& x{ 1y bui hodc hdn hgp khi thdi chita cd bui va khi doc & ndng
do thip thi khéng cin sir dung thiét bj tao swong bing nguyén tic tao Xung nhy trén.

7. Trong trudng hop ndng dé khi ddc trong hén hgp bui va khi doc thap chi cin sit dung dung mdi
biing nudc 13 di. Piéu nay cho thiy tinh kinh € cla thi€t bi v6i chi phi vAn hanh khd thdp. Trong
tritdng hop ndng dd khi ddc cao, bui trong dong hdn hgp ¢6 hoat tinh héa hoc hodc vatly cao, viéc lua
chon dung mdi phd hop 12 rdt cin thiét, khi d6 cdn phdi bd tri thém thiél bi tao suong theo nguyén tic
va dap nhu da trinh bay & trén.

8.  Tén thit 4p suat trong khodng tir 80 d&n t6i da 100 mmH,O th&p hon nhiéu so véi cdc thiét bi
khéc & ciing diéu kién, do d6 cong sudt dién tiéu 16n thdp hon 14t nhiéu so v6i cdc loai thi€t bj khic
(5,5 HP so vdi 7,5HP).

9.  Ti€ng dn cuc dai clia thiét bi 1a 87 dBA va thdp nhit 76,6 dBA. Céc gid tri nay con thip hon
tiéu chufn cho phép ctia ti€ng &n trong xudng sin xudt (theo TCVN.1995 ti€ng n trong xudng sin
xuitla 90 dBA).

THI NGHIEM M3 RONG CHO KHi bOC.

Thi€t bi dugc thi nghicm vGi khéi thdi d6t ddu FO ¢6 ham lugng luu huynh 3 % trong lugng,
dung mbi 12 nudc véi hé sd lvu lugng 1 0,308 1/m® d&n 0,836 I/m® khong khi. Diu duge him néng téi
90 0C, nhd béc phun vao budng ddt. Khi thdi dugc lam ngudi d&€n 350 °C. Hiéu qud xi 1y déi v6i SO,
dudgc thé hién trén biéi dd sau:

Hidu suit
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Hinh 1.4. Hiéu suit xit Iy SO, trong khéi thdi do't ddu
K&t qua clia thi nghiém cho phép téc gid mot s6 nhin xét nhyf sau:
1.  Hiéu sudt ciia thi€t bi dao dong tix 29,52 % + 41,50 % d6i vdi SO, ,trong khi & ciing diéu kién
thap dém va sidi bot chi dat 15 + 20 %.

2. Hés0 phun p=0,5 litVm® + 0,8 litm’ 1A tuong dGi thich hdp So véi thdp rita khi tran hé s phun

tr p=0,51itym’ + 8 lit/m® khi thai thi & ddy c6 lwu lugng nudc nhd hon nhung hiéu sudt thiét bi lai dat
cao hon nhiéu.

3.  Viéc chon lwva dung mdi d€ thi nghiém mdi chi 12 nudc cho thi'y hiéu sudt cia thi€t bi di ting
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1&n khodng 1,5 d&n 2 14n va thi&t bi lam viéc khd Sn dinh. Tuy khi thdi ddu ra c¢6 ndng do clia SO, con
cao hon tiéu chuén thai (Tiéu chuin loai B. TCVN. 5939.1995) nhung néu si dung dung moi 1 dung
dich kiém chéc chic thi€t bi ndy s& dat hiéu x{ 1y cao hon va khd ning ddm bdo ndng dd SO, sau khi
ra khoi thi€t bi dat nhd hon 500 mg/m’ (TCVN.5939-1995 ~ loai B) 12 hoan toan c6 thé thyc hién dudgc.
4.  T6n that cla cd hé thdng tw 110 — 115 12 nhd hon so véi thip dém 180 + 250 mmH,0 & trong
cling didu kién. T 46 cho thd’y cdng suit dién tiéu thy s& it hoa.

5.  Thiét bi nady c6 thé khdc phuc dudc cdc hién tugng sic, tic nghén thiét bi.

KET LUAN

1. Céc phuong phdp loc ust ding dé xi 17 bui va khi doc khi 4p dung & Viét Nam cho thdy trong
diéu kién Viét Nam mot s6 ted ngai nhit dinh do ban chét clia khi thdi mang tinh dac thi cia nén céng
nghiép sdn xudt vita v nhd, cong nghé lac hdu, nguyén vit li¢u pha trdn, tdi ch€ hoic tdn dung.

2. Viéc ing dung hidu tng ciia dong khong khi xody dé xay dung nguyén 1y loc bui udt hudng tim
cho phép tip trung bui vao giita thi€t bi nhd luc huéng tim cilia dong xody, k&t hgp vdi cong nghé tao
sudng bing xung va dip cho phép xiy dung mdi nguyén 1y loc w6t mdi — Nguyén 1§ loc udt hudng
tam. C6 thé coi ddy la nguyén Iy lgc udt thit 7 sau 6 nguyén 1y loc udt hién hanh.

3. Thiét bi loc w6t hudng tdim cé rat nhiéu vu di€m: hi¢u sudt cao, gid thanh ré, vin hanh don gidn,
chi phi vin hanh thap, trdnh dugc hién tugng tfc nghén va hién wgng sdc ma cdc thi€t bi khic c6 thé
gip phii. Piéu dac biét 12 thi€t bi 1am viéc rét &n dinh k& cd khi khi thdi cé nhiét d0 cao va thianh
phin ciia né bao gdm ca bui va khi doc.

4. _ K&t qud nghién cttu trén mt md hinh thye t€ rat phd bién & cdc nude c6 nén cbng nghiép vira
va nhd nhu Viét Nam cho thdy khd ning dng dung rit rong rii cda thi€t bi khong nhitng & nudc ta ma
c6 thé dp dung cd & cdc nudc ¢ diéu kién twong ty.

5. Cdc dudng cong xiy dung tif thyc nghiém cho phép viéc thiét k&, Iwa chon thi€t bi loc uét theo
nguyén Iy loc U6t huéng tim khé don gidn va dé dang.

6.  Céc két qua nghién ctiu md rong cho khi doc cho thay véi dung mdi 1a nude, higu qud xit 1y d6i
vdi SO, trong khoi thii d6t ddu da ting 1én gén 1,5 d&n 2 l4n so vdi cdc loai thi€t bj khic, chiing td
thi&t bi ndy ¢6 hiu suit rit cao so vdi cdc loai thi€t bi khdc. Néu lua chon dung méi 1 nudc voi hodc
xiit thi hiéu qua loc sé& ting 1&n rd't nhi€u va khi thai ddu ra sé€ c¢6 ndng d6 thdp hon TCVN.1995.

STUDYING AND APPLYING THE EFFECTION OF WHIRLING AIR STREAM
ESTABLISHING CENTRIPETAL WET-FILTER PRINCIPLE

Dinh Xuan Thang
Institute for Environment and Resources (IER) - VNU-HCM

ABSTRACT: Filtration is a process which removes Posion gas and Dust from poliuted air jet
with many different methods. In practice, One normally combines Wet Scrubber with arother equiment
such as: Cyclon, buffer tower, Ventury equiment...

This method has some advantages:

= Wet scrubber is easy to manufacture, lower price but high efficent.

a  This equiment can remove dust which is 0.1 pi.

= ]t is able work under hot temperature & moiture condition in which the others cannot
satisfy. This equiment filters not only dust but also posionous gas.

Howerver, when this filter is applied in Vietnam, some phenomenons occur:
»  Jt sometimes works unstable, unefficent.
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s The essence of gas jet is that it usually contains variety of dust & toxicant in hot &
changing condition so that it is likely to be stucked.

Wet cyclon appoarch studied on pratical models which are similar with realities base on the

effects of whirling air which combine with vaseline to create tiny & thick density water drop for

increasing its feasibility. The result puts forward a new princible of wet scrubber different with the

other. The equiment made from this princible is more economy and more out put, eusy & stable to
operate.
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