DUST COLLECTOR & NHU’NG CHU Y VE
THIET KE HE THONG THU GOM BUI- HOI -
KHOI

GIOI THIEU CHUNG:

“Thu gom bui — hoi — khoi” mang nhiéu y nghia
thyc té quan trong cho ca viéc vé sinh nha ctra,

nghiép. Thu gom bui mé réng hon con la linh virc
van chuyén vat liéu “van chuyén khi déng” cho
cac khau san xuadt_nératcoy nghta trong céc
nganh dwoc pham néng nghlep, san xuét thuc
pham, sdn xuét ximang, san xuat thubc 1a,.
Ngoai ra thu gom bui mang y nghia bao vé moi
trvdng, bao vé strc khée con nguoi.

Thu gom bui don gian nhat Ia mot may gom bui mini - gom bui vé sinh nha ctra gia
dinh, vén phong cong s@, cao bc- ma ching ta thwong thay hién hivu. Cac loai nay chi
gdm médt motor nhd hut chan khéng, mét binh dwng bui va mét dwéng éng hat. Trong
cac qua trinh vé sinh nha clra, ngudi ta con phat trién moét hé thdng I1én hon, thuan tién
hon hé théng gom bui trung tdm dang vacuum. Hé théng nay ciing gém mét motor chan
khéng lon hon duwgc dat mét noi thuan Igi va di 6ng nhwa dén cac phong trong tda nha.
Hé théng nay rat hién dai vi hé théng hoat déng theo yéu ciu khi dung, c6 nghia la n6
tw hoat déng va tw tat, tw diéu chinh cdng suét theo yéu cau st dung.

Trong vé sinh trong nha may cong nghiép, hién nay chung ta hay st dung hé thong
gom bui trung tdm. Hé thdng nay cé nhiéu wu diém hon so v&i cac may nhd. Hé thdng
trung tam cé thé tiét kiém khong gian, tiét kiém ndng lwong, kha nang loc bui cao, mang
tinh chuyén nghiép hon. Nhwng hé théng nay thwéong phai co vén dau tw ban d&u cao.
Hé théng trung tam nay gdm hé thdng quat hiut hodc bom chan khéng, dwéng éng lap
dat thwong la éng tén dang xoan hodc 6ng inox va cac miéng hat chuyén dung riéng
biét cho tirng dang bui va linh vyec.

Qua nhiéu ndm hoat déng trong linh vuc loc bui “Air Pollution Control”, Ching t6i xin
tom tat mot vai chu y quan trong trong cong viéc thiét ké mot hé thong gom bui. Hy
vong nhirng chu y nay mang lai nhiéu diéu bd ich cho Quy Vi. Bai thdo luan nay bao
gdm céac phan:

PHAN I: TONG QUAN VE HE THONG GOM BUI
PHAN II: MAY GOM BUI CAMFIL FARR “GOLD SERIES”
PHAN IIIl. THIET KE HE THONG GOM BUI PHU HOP VG TIEU CHUAN AN TOAN



DPé dwoc phat trién thém vé thao luan gom bui, moi y kién déng gép, trao déi thém, xin
vui long lién hé v&i chang téi theo dia chi sau.

PHAN I: TONG QUAN VE HE THONG GOM BUI

|. Cac théng sb can lwu y khi chon va thiét ké hé théng Hut bui.

1. Hé sé A/C (air to cloth) téc dé gié qua mang loc:

- La lwgng khdng khi di qua 1 don vi dién tich loc trong mét phat. (m3/60/m2 hay
CFM/ft2).

- Dwa vao cac loai bui ta cho hé sb nay cho phu hop dé cho dust collector hoat
dong tot.

- Trong nhiéu trwong hop ngwdi st dung sé dwa ra mot hé §6 A/C ma ho mong
muon hoac dwa trén kinh nghiém hay test thuc té€ dé dwa ra hé s6 A/C thich hop

Nhw ta da biét Q= AxV

Trong do:

U Qlalwu lwong khi ban can loc va but bui. (m3/s)

U A (Area) = dién tich vat liéu mang loc can bd tri cho may dust collector (m2)
U V (Velocity): Téc dd gié qua mang loc (m/s)

Thong s6 Q thwong c6 dinh theo yéu cau clia hé thong, nhuw vay ta tinh toan hai théng
sO A (Arae) va V (Velocity) de cé may dust collector hoat déng t6t nhat.

Néu théng sb A (dién tich) loc cang I&n thi may hoat déng cang tét va gia thanh cang
cao va nguoec lai.

Néu théng sb V cang I&n thi may cang mau hw héng, gia thanh cang ha va nguoc lai.
Do vay V Ia hé sé quyét dinh gia thanh hodc c6ng ndng ctia mdy gom bui.

Qua vao cac loai bui ta chon hé sé nay cho phu hop dé cho dust co]lector hoat déng
tot, Thong thwong thi V chon & mirc 0.6 -0.7 m/phit la hoat dong tot.

2. Téc dé hat bui cia miéng hat va kich thwéc hat bui.




Tuy theo kiéu bui phat tan (tbc d6 bui phat tan), kich
thwée va loai bui ta chon toéc dd hut tai miéng phéu cho
phu hop thong thwdng khoang tr 0.5 — 25 m/s

- Bui nhe va khéng duy chuyén: 0.25-0.5 m/s

- Bui nhe va van téc phat tan khéng I&n: 0.5-0.1m/s

- Bui tan phat: 1-2.5 m/s

- Bui phat tan vé&i van tdc Ién: 10m/s va Ién hon
Nguyén tac tbc dd hat phai bang va Ién hon téc do phat tan cla bui

3. Van tbéc qié van chuyén bui trong dwong 6ng:

,Théng thuong ter 10 — 25 m/s déi véi dust collector

- Khi : 5-10 m/s.

- Hoi swong,n khoi: 10-15 m/s

- Bui nhe (bbdng vai, cotton): 12.5-15m/s

- Bui kho (powder, dry dust): 15-20 m/s

- Average industrial dust: 15.2-20 m/s

— Bui nang (heavy or moist): 22 — 45m/s hoac cao hon

4. Hiéu suat khodi lwong (Mass Efficiency) gom:




— Phan tram sé hat bui dwoc gil lai tir dong
khong khi

- Vi du: 100g hat vao cé 0.005g hat thoat ra)
=> hiéu suat = 99.995%

— Cartridge Camfil farr loc dwoc 99,999% dbi
voi hat bui 0.5 micron

- Phuwong phap test DOP theo tiéu chuén cua
My STD 282 hay MPPS theo tiéu chuan Chau An
EN 1822

5. Hiéu suéat loc va banh bui

Sw hinh thanh I&p bui bao nhiéu 14 thich hop dé danh gia
nhirng &nh hwdng ciia nd dén hiéu suét loc la van dé can
xem xét. Khi banh bui phat trién trén bé mit vat liéu loc, né sé thwe sw diéu chinh
tat ca qua trinh loc. Vi vay, van dé thuc sw quan trong la lam sao thiét 1ap va gilr virng
dwoc mét I&p banh bui thich hop cho tat ca cac vat liéu loc.

6. Mot s6 van dé khac:

- S6 lwgng bui trén mot don vi thé tich khong khi (ndng d6 bui trong khong khi). Khi
nong dod bui cao, hat bui I&n can ap dung ky thuat hut bui chan khéng dang “central
vacuum’;

- Ap suét van hanh téi da cGa hé théng;

- D6 Am, nhiét do dong khi,

- Dong khi ¢6 mui, ¢é tinh axit hay tap chat nao khac;



- Tinh chét bui thu gom c6 tinh ddng hai cho ngu®i va méi trwong, tich chat dé chay nd
hay khéng;

- Sy ma sat va bao mon do bui.
- VAn dé chéng tinh dién cho hé théng van chuyén.

Il. Mot s loai dust collector.

1. Loai cyclone
Wu diém:
Gia thanh ha, Ché tao don gian

Thu hdi bui & dang kho, hat byi >5 m
Tré Iwc hau nhw ¢o dinh va khéng I&n (250 — 1500N/m2);
Hiéu qua khéng phu thudc sw thay doi nong do bui.

Nhwoc diém:

Hiéu qua van hanh kém khi bui cé hat bui min kich thwéc
nhé hon 5 m

Khéng thé thu hoi bui két dinh

Thu héi bui trong xiclon dién ra dwéi tac dung cua lwc i
tam.

2. Loai rung
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3. Loai gom bui Cartridge

Loi diém cla loai nay la:

Gom dwoc tat ca cac loai bui
Gon nhe va thap

Tiét kiém dién nang

Hiéu suét loc cao

Gia thanh vira phai

PHAN II: MAY GOM BUI CAMFIL FARR “GOLD SERIES”

l. Loc “Gold Cone Cartridge”

o i ol Al o A PR A e e

Dust collector

Clean Air

Phat minh sang ché cia Camfil
Farr -Gold Cone® Filter Technology.

Tang dién tich loc v&i cone bén
trong.

Hiéu suét loc rat cao 99.99%
déi véi hat bui 0.5u. Twong dwong
MERYV 16.

Tiét kiém khi nén lam sach.

Tiét kiém dién nang

Nhiéu loai vat liéu loc cho nhiéu
loai bui.

Cong suét I&n voi thiét ké gon
nhe.

Tiét kiém khi nén lam sach.

Tiét kiém dién nang.

Giop phan gidm gia thanh cla

Két cau cone bén trong gilip khi nén lam sach déu tai cac mui loc phia bén duoi
loc- lam sach t6t hon so véi cartridge thong thwdng, tang kha nang loc va gom bui

Cac loai loc Gold Cone Cartridge cho nhiéu (rng dung:




HMS Standard (325 sq. ft.) Tdng hop Polyester cellulose véi kha ndng chéng
hoi &m (mau xanh).

HMC Carbon (325 sq. ft.) HMS ngam carbon

HMF Flame Resistant (325 sq. ft.) Vat liéu loc HMS v&i chat chdng chay xt ly
hoa hoc (mau trang)

HMU High Efficiency (325 sq. ft.) Vat liéu loc HMS xt ly &m va mui véi lop bé
mat polypropylene hiéu suét cao.

DPS Durapleat Standard (200 sq. ft.) Spun bond polyester (white)

DPT Durapleat Teflon membrane (200 sq. ft.) Spun bond polyester vé&i khung
Teflon (PTFE) (tréng sira).

( Chi tiét hon vé san pham, xin xem thém catalog)

HemiPleat vs. Standard Filters
Pressure Drop vs. Air-to-Cloth Ratio
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Il. May gom bui Gold Series

1. Module bang thép carbon day 4.5mm.



N

Ctra, phéu, panel bang thép carbon
day 3.1mm. (hau hét trén thj tredng
hién nay la 2.5mm)

3. Duoc son theo cong nghé
Dupont® powder tai 2 méat. Tat ca
cac thép trwdc khi son déu trai qua 5
cong doan lam sach bang acid dé
tang tdi da mirc d6 bam clia son va
tréng &n mon va try xwéc.

4. Chan tru thiét ké chju dwoc téc dd
gio 165km/h.

5.  Puwoc SX theo kiéu module nén

viéc 1ap déat, bao tri rat dé dang

6. Loc duoc thiét ké dat theo phuong
thang dwng rat tot cho viéc lam sach mang loc va tranh dong bui tai loc cartridge.

7. Hai lop gioong lam kin

Illl. Quat va cac thiét bj didéu khién



Quat ly tdm dworc lwa chon tuy theo yéu cau ctia khach hang. Hodc nha cung
cap sé Iwa chon.

Camfil Farr cung cép loai quat Gold Series Fan v&i nhiéu dai I&p dat. D&c biét voi
dai 1ap dat quat 4V dwoc 1ap trén module may hut bui rat dé dang 1ap dat va tiét kiém
khong gian.

(Biét thém thong tin vé quat xem thém thén tin trén link:
http://www.farrapc.com/products/gold-series/premium-fans
http://nyb.com/)

Hé thong lam sach loc bang khi nén dwoc diéu khién bé
bo timer két hop véi mét cdng tac chénh ap suat:

B& diéu khién cta Farr FDC dwoc két hop tr mot
bo mach chinh (va cac bo mach phu) va mét déng hd
trénh ap trwdc va sau loc cartrigde bang tin hiéu sé, cé
| thé 1am sach bang cach cai thoi gian 5-225 gidy hoac
. I dwa vao chénh ap loc cartridge. B6 FDC cua Farr dat

tiéu chuan 4X.
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IV. Vi du chon may Dust Collector GS
- Lwu lwong: can hat la 2210 m3/h=36.83m3/phut
- Van téc gié: 0.65m/phut (hé sb nay cang thap thi cang tét va nguoc lai)

- Q=AV U A=Q/V=36,83/0.65=56.66m2. (chon may co dién tich loc >56m2). Hé
sO nay cang cao thi cang tot va ngworc lai

Chon may

M@i loc cartridge khodng 20m2 (Durapleat) 30 m2 (Hemipleat) tuy theo loai. Do
vay ta chon loai Hemipleat 325 (30m2) x 2 cai =60m2. Chon may GS2 (la loai Gold
Series c6 2 cartridge)

Camfil Farr SX theo hé s6 2 c6 GS2 x 2 = GS4, GS6, GS8 ...va cao nhat la GS120.

Nhw vay trung binh 1 loc cartridge ctia Camfil Farr déi v&i loai bui binh thwdng khoang
loc va gom duwoc 1.100m3/h, GS2=1100 x 2= 2.200m3/h, GS4=GS2 x 2 =4400m3/h,
GS6=6.600m3/h, GS10= 11.000m3/h, GS100=110.000m3/h.



Chon quat:
— Lwu lwong: nhw theo yéu ciu.

—  Cotap = tbng that trén dwong ong + ton that qua loc cartridge khi nghet phai thay
thé (1200 Pa)

PHAN Ill. THIET KE HE THONG GOM BUI PHU HOP VO TIEU CHUAN AN TOAN

Mot sé tiéu chudn huwéng dan vé an toan cho qua trinh gom bui nhw sau:

Bao vé Itra va sw nd bui tir qua trinh san xuét theo tiéu chudn NFPA 654

LA nd dwoc san xuét theo tieu chuan NFPA 68

Hé thdng hut bui dwoc ndi dat dé chéng lai dién tinh theo NFPA 77

Thiét k&, ché tao 1ap dat, van hanh, kiém tra va béo trinh hé théng van chuyén
khi, bui, hoi theo NFPA 91.

Tuan theo tiéu chuan NFPA 61, NFPA 69... v&i cac loai bui dat biét v&i Kst cao
(bui kim loai, bui dwoc phdm, bui héa chét).

l. Cor Ban vé N6 Bui

C6 5 nhan t6 cho sy nd bui xay ra dwoc biéu dién nhw dinh ca mét hinh ngi giac.
Trong d6 ¢6 3 nhan td co ban nhat 13 :

NHIEN LIEU (Bui né) + NGUON MOI LUA + OXY TRONG KHONG KHi

Gia tri danh gia Kst (bar.m/s) DPwoc danh gia qua:

St 0: 0 - khéng nd
St 1: >0 and <=200 -nb yéu
St 2: >200 and <=300 - nd manh

St 3: >300 - n6 cwec manh



Dust explosion pentagon

Ignition
source

Confinemant

Dust dispersion of dust cloud

atorgreater inequipment
than dust’s MEC or building
Fuel Oxygen
{combustible e
dust)

Cac thong so vé bui nd, nang lugng moi mJ, ndng do oxy dé xay ra sw nd bui dwdi ap
suat khi quyén dwoc dan ra chi tiét trong cac tiéu chuan trén. ( nfpa.org)

Il. Lwa Chon Thiét Bj Dé Chéng Lai N6 Bui

C6 ba nguyén tac co ban dé chon thiét bj chéng né bui:

Giam ap Dap tat Céch ly

LONO GIAM AP DAP NO CACH LY

So dd qua trinh x( ly khi lwa chon mét hé chéng nd phu hop nhéat:



Expluswn Ventmg Flameless Venting

Kiem Tra Bui
Mai bui e6 Elamliat&:a

Pmax
Gaulﬂht

1. Kiém Tra Bui

Hiéu dwoc dat tinh bui sé lwa chon dwoc thiét bi phu hop
Kst -chiso no cla dam bui. ) ]
Pmax — ap suét I&n nhat ma bui dwoc nd & diéu kién tét wu.

Bui théng thuong cé chi s6 Kst nhé hon 200 (bar.m/s), vi thé chung ta st dung
thiét bi chéng né véi Kst = 200 bar.m/s

Véi Kst > 200 bar.m/s, khach hang cé thé tuw kiém tra bui & céc té chirc cé thdm
quyén, hodc cung cép bui cho chung toi.

Daéi véi bui trong duwoc phdm nén chon gia tri Kst 300 bar.m/s dé an toan.

Camfil Farr da thiét ké cho hang tram khach hang va cting da kiém tra buyi cho khach
hang, vi thé Farr da tap hop dwoc hang tram dy liéu ve bui.

Mét sé bui thong thuéng trong ndng nghiép



Agricultural Products

Minimum
Mass Median ~ Flammable
Dameter  Concentration P K, Dust Hazard
Material {jm ) (g/m% { bar) (bar-m sec) Class
Cellulose b 60 0.7 9% a
Cellulose pulp 42 30 0.9 62 |
Cork 42 30 0.6 202 2
Com 28 60 0.4 75 |
Egg white 17 125 8.3 38 |
Milk, powdered 83 60 5.8 78 1
Milk, nonfat, dry G0 — B.a 125 |
Soy four 20 200 02 110 |
Starch, com ) a=a 10.3 202 g
Starch, rice 14 60 02 101 1
Starch, wheat 0 30 0.9 115 |
Sugar 30 200 8.5 138 |
Sugar, milk 27 60 B3 B2 1
Sugar, beet 20 ] B2 50 |
Tapioca 2 125 9.4 62 1
Whey 41 135 2.3 140 1
Wood flow 20 —_— 10,5 205 2

2. L6 nd “ explosion vent”
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Dinh nghia: M6t 16 mé ra tir may huat bui d& gidm ap suét trong qua trinh nd.

So d6 tinh toan mét 16 nd dwoc hwdng dan béi NFPA 68



Dust collector cta Farr v&i bé day tir 3.5- 4.1 mm vi vay khong bién dang sau khi xay ra
no 6.

Camfil thiét k& may hut bui véi nhiéu loai 16 né khac nhau phu hop véi nhiéu trng dung
riéng biét.
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3. TAm Léch Cho Pwong Liva

Dé an toan cho ngudi va thiét bi & dwdng Ilra clia 16 nd can thiét ké tAm chan
trwde 16 no.

parml

vent duct ‘

L M

WALL

Thiét ké tdm léch theo tiéu chuan NFPA 68_2007
4. Pwong Ong Dan An Toan

Dé an toan khi thiét bi dat trong nha can mét 6ng dan goi la vent duct
Chiéu dai I&n nhat ciia vent duct dwoc tinh theo cong thirc sau: (NFPA 68-2007)

5. Thiét Bj Tiéu Lira



NFPA 68 cho phép thiét ké flameless dé tiéu Ilra khi thiét bi dat trong nha

L)

(phén
6.9 va 10.6).

Thiét bj flameless doc lap véi vent duct nhwng khéng dugc yéu cau cho nhirng
&ng dung bui nguy hiém, vi du bui dwo'ec pham vi né cé thé thai khéi trong phong.

Chu y: Nhirng bui nguy hiém thwéng di véi hé thdng bag in- bag out.

6. Thiét Bj Dap Tat N6

Hé thdng dap t&t gom thiét bi phat hién (sensor) va dap tat bang héa hoc truwéc
khi s né nguy hiém xay ra.

Ap suét khi né sé tang nhanh trong vong 50 milli gidy néu khéng dwoc dap tat,
nhirng hé théng dap tat co thé phat hién va phan &ng dat t&i 1 milli giay réi dap tat.

Hé théng dap tat dat tiéu chudn toan ciu : ATEX — NFPAB9 - CSA
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(Gas Cartidga
Actusiar [GCA)

INTRINSICALLY SATE
FOWER SUPPLY



* Cac trwong hop can xem xét dé str dung thiét bj dap tat né:

Thiét bj dwoc bd tri trong nha;

Bui v&i gia tri Kst cao hodc 1a hén hop (gas va bui);
Khoéng du dién tich cho 16 nd trén thiét ké tinh toan:;
Nhirng bui nguy hiém khéng thé thai ra méi trudng;
Khéng cé du khéng gian an toan cho 16 nd;

Chay lan chuyén xuyén qua hé thdng 6ng dan.

* Str dung nhiéu thiét bj cé thé gia thanh cao hon str dung mét hé théng dap tat:

I.
&

¢ e

ISO 9001- OHSA directive — NFPA69_654 — FM Global

7. Cach Ly Chay N6

He thong He thong
o ki héa hoc

Hé thong cach ly chay nd chdng lai sy lan chuyén Itra & mat tred'c dé dap tat Itva nhanh
chéng. Chung la cac loai van cach ly hoac cac rao chan bang hda hoc

* Hé thong cach ly bang véi phun nwéc
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‘Single Duct Spark Detection and
Extinguishing System

Hé thong gébm cac sensor (dang phat hién tia Itra/ nhiét/ ap suat...), bo stv ly dwoc 1ap
trinh (1 zone hoac nhiéu zone khac nhau) va bé phan phun nwéc.

7. Mdt Vai Thiét Bi Quan Trong Khac

Burst indicators: B chi thi n6 : méi tam cua 16 né thwong dwoc trang bi dé khi
say ra s cO no sé ngirng toan bd hé thong.

Console (PLC): bo vi xtr ly tiép nhan tin hiéu tt sensor \{é ngay lap trc dwa ra
tin hiéu canh bao (dang am hoac hién thj dén bao) va cé thé ngat nguon cho quat.

Spark detector (spark sensor): cam bién dién tlr dang cdm bién anh sang .

Ill. PHONG CHONG CHAY NO BANG CACH
LOAI BO DIEN TINH TU’ BUI NFPA 7

Cac xem xét dé loai trir dién tinh (chwong 6- NFPA 77)
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Grounding system components to eliminate ignition sources

Ground cless-air plames,

eboshel, smﬂﬂ.-:-,-.»ain:\lemul\.E
Usa ke grountded ——— |
1o ubechaat
et grounding
waresclesthy
A ﬁ f'J visihlie Lo
i i apEratos
Ground exhaustien
f""—-] and fan mator
Graund &tk 38 clom o (rcasnd
ol conduetva dect — e dust collectn

- Ngudn méi tir dién tinh dworc loai trir bang cach:
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NOI CAC THIET Bl VA NOI BAT
Téng dién tré cta hé théng ndi dat phai bang hodc nhé hon 1 mega ohm (1046 ohms.

Dién tré clia tryng phan ndi cac thiét bi phai nhd hon 10 ohms.

-

1/0— #1/C stranded, bare copper wire
stafic grounding "bus
arangement, routed as close
unding point as possible

/

il

¥ain. fexible bronze
{bara) ground cable
of required length

Ground rod conngctor —s

Sea NFPA 70— Mﬁfgﬂd*"ﬂ“ﬂh'

FIGURE G.l{a) Ground Bus Connection to Ground Rod.
{Souwrce: NPCA, Generation and Control of Static Electricity. )

IV. SO DUNG THIET BI BDAT TIEU CHUAN CHONG NO

_ Farr cung cép cac loai quat voi cau tric chong phat sinh tia Itra diét dat tiéu
chuan My:

AMCA - Loai A:



AMCA - Loai B:

AMCA - Loai C:

] Cac loai motor,chéng nd va énh hwéng cua thoi
tiet phu hop v&i chi so IP theo yéu cau cho méi triedng
hut bui.

~ Cacloai van diéu khién, ti dién phu hop voi
diéu kién chay nd dat tiéu chuan NAME.

MOT VAI LAYOUT LAP PAT
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