CHUONG 9
TIEU AM VA LOC BUI

9.1 Tiéu am

9.1.1 Khai niém.

Tiéng On 1a tap hop nhitng 4m thanh c6 cuong d6 va tan sd khac nhau sap xép khong
co trat tu, gdy kho chiu cho ngudi nghe, can tré con ngudi lam viéc va nghi ngoi.

9.1.1.1 Cac dac trung co ban ciia am thanh

a. Tan s6 am thanh
Pon vi do 12 Hz. Mi 4m thanh duoc dic trung boi mot tan s6 dao dong cta song am.
Binh thuong tai nguoi cam thy duge cac 4m thanh c6 tan sb tir 16 + 20.000 Hz
b. Nguong nghe va nguong choi tai
Am thanh 13 nhitng dao déng co hoc dugc lan truyén dudi hinh thic séng trong moi
truong dan hoi, nhung khong phai bt ctr song nio dén tai ciing gy ra cam giic am thanh
nhu nhau. Cudng do 4m thanh nho nhat & mot séong am xac dinh ma tai nguoi nghe thiy
dugc goi 1a ngudng nghe. Am thanh c6 tan s6 khic nhau gia tri ngudng nghe ciing khac
nhau. Cuong d6 4m thanh 16n nhat ma tai ngudi c6 thé chiu dugc goi 1a ngudng choi tai.
c. Mirc cuong do am L (dB)
Murc cuong do am thanh dugc xac dinh theo cong thurc :
L=101g(/L),dB
(9-1)
I - Cuong dd 4m thanh dang xét, W/m®
I, - Cudng d6 4m thanh & ngudng nghe : I, = 10" W/m?
d. Mikc ép sudt ém (dB)
Mirc 4p sudt am thanh duoc xac dinh theo cong thire :
Ly=101g (p/po ), dB
(9-2)
p - Ap suit am thanh , Pa
Do - Ap sudt am thanh & ngudng nghe: p, = 2.10” Pa
e. Murc to cua dm (Fon)

Mirc to ctia am la sirc manh cam giac do &m thanh gay nén trong tai nguoi, no
khong nhimg phu thude vao ap sudt 4m ma con phu thudc vao tan sé 4m thanh. Tan sb cang
thap thi tai nguoi cang kho nhan thiy.

Nguoi ta xac dinh dugc rang mic to ciia Am thanh bat ky do bang Fon , c6 gia
tri bang mirc 4p sudt 4m cua 4m chuan ¢ cung muc to voi am d6. Pbi voi am chuan , muc to
o ngudng nghe 12 0 Fon , ngudng choi tai 1a 120 Fon. Cac am co6 cung gia tri ap suat am néu
tan sb cang cao thi muc to cang 1on.

£ Ddi tdn sé am thanh

Co quan cam giac cua con nguoi khong phan tng voi do tang tuyét dbi cua
tan s 4m thanh ma theo muc tang tuong dbi cua né. Khi tan sd ting gip d6i thi d6 cao cua
am tang 1én 1 téng , goi la 1 cta tan sb.

Nguoi ta chia tan s6 am thanh ra thanh nhiéu dai, trong d6 gi¢i han trén ciia
16n gép d6i gidi han dudi. Toan bo dai tan s6 4m thanh ma tai nguoi nghe dugc chia ra 1am
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11 dcta tan sd va 6 gia tri trung binh 1a 31,5; 63; 125; 250; 500; 1000; 2000; 4000; 8000;
16.000

Tiéu chuén vé sinh va murc cho phép cia tiéng 6n duogc quy dinh ¢ 8 dcta : 63;
125; 250; 500; 100; 200; 400; 800

Bang 9-1
Tan s6 (Hz) S6 thirc tu Hcta
1 2 3 4 5 6 7 8
Gi61 han trén 45 90 180 335 1400 | 2800 | 5600 | 11200
Trung binh 31,5 63 125 250 1000 | 2000 | 4000 | 8000
Gi61 han dudi 22,4 45 90 180 710 1400 | 2800 | 5600

Cac may do d6 on , do muc to cuia &m don vi la déxibenA (dBA) la muc cudng do
am chung cua tat ca cac dai dcta tan sb da qui dinh vé tan sb 1000 Hz. Ta goi 4m thanh d6 1a
dBA 13 am thanh twong duong. Khi dung dBA dé chi 4m thanh ta khong can néi 4m thanh dé
& tan sd bao nhiéu. Tri s6 dBA gilip ta danh gia so bo xem do 6n c6 vuot qua mirc cho phép
hay khong.

9.1.1.2 Anh huwéng ciia d6 on

Tiéng on cé anh hudng nhi€u dén strc khoé con ngudi. Mure d¢ anh huong tuy thude
vao gia tri cua do on. Bang 9-2 dudi day dua ra cac s6 li€u vé mic dd anh huong ctia d§ 6n
td1 ste khoé cia con nguoi.

Bdng 9-2
Mirc on, (dBA) Tac dung 1én ngudi nghe
0 - Ngudng nghe thay
100 - Bit dau 1am bién d6i nhip tim
110 - Kich thich manh mang nhi
120 - Ngudng choi tai
130 + 135 - Gay bénh than kinh, nén mira lam yéu xiic giac va co béap
140 - Pau chéi tai, gy bénh mat tri, dién
150 - Néu nghe 1au s& thing mang tai
160 - Néu nghe 1au s& nguy hiém
190 - Chi nghe trong thoi gian ngén da nguy hiém

9.1.1.3 Do on cho phép ddi véi cac cong trinh

Bang thue nghiém nguoi ta da lap dugc ho cac duong cong thé hién mirc 6n cho phép
ctia tiéng on dai rong 0 cac dcta tan sb. Nhirng duong nay goi la duong NC (Noise Criteria
Curves), thé hién murc 6n cho phép cua tiéng 6n dai rong & cac dcta tan sb

Hinh 9-1 : Murc 6n cho phép cua tiéng 6n dai rdng & cac Octa tan s
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Trén bang 9-3 trinh bay céc tiéu chuan NC ciia cac cong trinh

Khu vuc Tiéu chuan Nc

1. Tu dinh 25+30

2. Nha cho thué, chung cu 25 =30
3. Hotel, motel

a. Phong riéng, phong ngu 30 = 35

b. Phong Hoi hop, phong tiéc 25 =130

c. Phong khanh tiét, hanh lang 35+ 40

d. Khu vuce phuc vy, gitip do 40 = 45
4.Coquan

o T s

' j 25 +30

c. Phong riéng

d. Dién tich mo 30+35
e. Phong may vi tinh 35+40
f. Phong luan chuyén cong cong 40 + 45
5. Bénh vién, nha diéu dudng 40 + 45
a. Phong riéng
b. Phong diéu tri 25+30
c. Phong mo 30 + 35
d. Hanh lang 35+ 40
e. Khu vuc cong cong 35 =+ 40
6. Nha tho 25 = 30
7. Trudng hoc
a. Phong giang, 16p hoc
b. Phong hoc mit bang mé 25 =30
8. Phong thi nghiém 30 = 35
9. Phong hoa nhac 35 = 40
10. Nha hat
11. Phong thu am
12. Rap chiéu béqg 20 = 25
13. Phong thi nghiém 30 = 35

)l

9.1.2 Tinh toan do on

9.1.2.1 Ngudn giy on va cach khic phuc
1. Cac nguodn giy on :

Ngudn 6n gy ra cho khong gian didu hoa c6 cac ngudn goc sau:
- Nguon on do céac dong co quat, dong co, may lanh dat trong phong gay ra
- Nguon on do khi dong cua dong khong khi .
- Ngudn 6n tir bén ngoai truyén vao phong
+ Theo két cau xay dung
+ Theo dudng 6ng din khong khi
+ Theo dong khong khi
+ Theo khe hé vao phong
- Ngudn 6n do khong khi ra miéng thoi
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2. Cach khic phuc

a. Nguén on do cdc déng co, thiét bi trong phong.

- Chon thiét bj c6 dd 6n nhé : Khi chon céac may diéu hoa, cac dan lanh, FCU,
AHU can luu vy do dn cua no, tranh sir dung thiét bi ¢6 do on 16m.

- Boc tiéu am cum thiét bi : Trong nhiéu truong hop ngudi ta chon giai phap
boc tiéu 4m cum thiét bi. Chang han cac FCU, AHU va quat thong gio cong sudt 1on khi lap
dat trén laphong s& gy 6n khu vue d6 nén ngudi ta thudng boc cach am cum thiét bi nay.

- Thudng xuyén boi tron cac co ciu chuyén dong dé giam ma sat giam do on

- bt thiét bj bén ngoai phong

b. Nguén on do khi déng ciia dong khéng khi

Dong khong khi chuyén dong véi téc do cao sé tao ra tiéng On. Vi thé khi thiét ké
phai chon tdc d6 hop 1y.

c. Nguon on truyén qua két cdu xdy dung

- B01 v0i cac phong dac biét, ngudi thlet ké xdy dung phai tinh toan vé cau tric sao
cho cac ngudn don khong dugc truyen theo két cau xdy dung vao phong, bang cach tao ra céac
khe Itin, khong x4y lién dam, lién truc véi cac phong c6 thé tao ra chan dong.

- Mot trong nhitng truong hop hay gép la cac dong co, bom va may lanh dat trén san
cao. Dé khir cac rung dong do cac dong co tao ra lan truyén theo két cau xdy dung lam anh
huong td1 cac phong dudi, nguoi ta dat cac cum thiét bi d6 1én cac bé quan tinh dat trén céc
b6 10 xo giam chn. Quan tinh ctia vt ning va stc cang cua 10 xo s& khir hét cac chan dong
do céc dong co gay ra.

- Béi v6i cac FCU, AHU va quat dang treo , thuong ngudi ta treo trén céc gia c6 dém
cao su hoac 10 xo.

d. Nguon on truyén theo cdc ong dan gié, dan nuwée vao phong

Céc 6ng dan gio, dan nuéc duoc néi V01 quat va bom la cac co ciu chuyén dong can luu y
t6i viée khir cac chan dong lan truyén tir dong co theo duong 6 bng. Trong qua trinh hoat dong
cac chn dong tir cac thiét bi d6 co thé truyén vao phong va tao ra do on nhat dinh. Dé khur
céc chan dong truyén theo dudng niy ngudi ta thuong sir dung cac doan dng néi mém bang
cao su

e. Nguon on do truyen theo dong khong khi trong ong dan.

Do kénh din gié dan truc tiép tir phong may dén cac phong, nén am thanh c6 the
truyén tir gian may tdi cac phong, hodc tir phong nay dén phong kia. P& khir do 6n truyén
theo dong khong khi ngudi ta st dung cac hop tiéu 4m, hodc doan 6ng tiéu am.

Trong k¥ thuat diéu hoa nguoi ta c6 giai phap boc cach nhiét bén trong dudng ng.
Lép cach nhiét e d6 ngoai chirc nang cach nhiét con c6 chirc nang khir am.

1. Nguon on bén ngodi truyén theo khe hé vdo phong

Pé ngin ngura phai lam phong kin, dac biét cac phong yéu cau vé d6 o on khit khe.

g. Nguoén on do khéng khi ra mi¢ng thoi

Khi téc d6 khong khi ra miéng thdi 16n, c6 thé gay on. Vi vy phai chon tbc do khong khi
ra miéng thdi hop 1y.

9.1.2.2 Tinh todn cAc ngudn on .

- Néu ¢6 nhiéu nguén dn véi mic Am 1a Ly, Ly, ... L, thi mc am téng duoc tinh theo cong
thure :
L=10.Igx10%"
(9-3)
- Néu céc ngudn 6n c6 mirc 4m giéng nhau thi
L= L;+ 10lgn
9-4)
Dué1i day chi ra muc on ctia mot sd thiét bi:
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1. P 0n cua quat

Tiéng on do quat gy ra phu thuc vao nhiéu yéu t6, nhu chung loai quat, van tc,
hang quat, che d6 1am viéc, tré Iyc hé théng, ban chat méi truong...vv
D6 6n do quat giy ra duoc xac dinh theo cong thirc :
L=Kw+10.1gV +20.1gH + C, dB (9-5)
Kw - Mtic cuong do am riéng (dB) phu thudc loai quat va xac dinh theo bang
9-4 duéi day.
V - Luu lugng thé tich cua quat, CFM (1 m’/s ~ 2120 cfm)
H - Cot 4p toan phan cua quat, in. WG
C - Hé s6 hi¢u chinh lay theo bang 9-3 dudi day :
Bing 9-3 : H¢ s6 hiéu chinh C (dB)

Ty 1& % véi hiéu He¢ s6 hi¢u chinh C
sut 16n nhét dB
90 + 100 0
85 + 89 3
75 + 84 6
65 + 74 9
55 + 64 12
50 + 54 15
Bang 9-4 : Tri s6 K, ctia cac loai quat
Loai quat Tan sb trung tam, Hz
63 | 125 |250 |500 | IK | 2K | 4K | 8K |BFl1
a. Quat ly tam: AF, BC va Bl
- Puong kinh guong canh D trén 900mm {40 | 40 |39 [ 34 |30 |23 |19 |17 | 3
- Puong kinh gudng canh dudi 900mm 45145 |43 |39 |34 |28 |24 |19 | 3
- Canh huéng tién, D bat ky 53153 |43 |36 |36 |31 |26 |21 |2
- Canh hudng kinh, ha ap 56 |47 |43 |39 |37 |32 (29 |26 |7
- Canh hudng kinh, trung ap 58154 |45 |42 |38 [ 33 |29 |26 | 8
- Canh hudng kinh, cao 4p 61 |58 | 53 |48 |46 |44 |41 |38 | 8
b. Quat doc truc
- Loai c6 canh huéng
+ Ty sdr,tir 0,3+ 0,4 49 | 43 |53 |48 |47 |45 |38 |34 | 6
+ Ty s6 1, tir 0,4 + 0,6 49 | 43 |46 |43 |41 |36 |30 |28 | 6
+ Ty sd 1, tr 0,6 + 0,8 53152 [ 51 |51 |49 |47 |43 |40 | 6
- Loai dang 6ng
+ Puong kinh gudng canh trén 1000mm |51 | 46 | 47 | 49 |47 |46 | 39 |37 | 7
+ Puong kinh gudng canh dudi 1000mm |48 | 47 | 49 |53 |52 | 51 |43 |40 | 7
- Loai dang chan vit thong gi6 48 | 51 | 58 |56 |55 |52 |46 |42 | 5

Ghi chu :

AF - Quat ly tAm cénh rdng profile khi dong

BC - Quat ly tim c6 canh huéng bau cong

BI - Quat ly tdm c6 canh hudng bau xién

BFI - D6 ting tiéng 6n (dB) do tin s6 dao dong cua canh fc ( fc = sd canh x sb vong
quay cua quat trong 1 giay)
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2. Do on phat ra tir may nén va bom

Neu c6 catalogue cua thiét bi c6 thé tra duge do 6 on cta no. Trong truong hop khong
c6 cac sb liéu vé do on cua thiét bi do nha san xuét cung cip, ta co thé tinh theo cong suit cu
thé nhu sau:

- Béi v6i may nén ly tam

Loa =60+ 11.1g(USTR), dBA (9-6)
trong do :

USTR - Tén lanh My : 1 USTR = 3024 kCal/h

- DBbi v6i may nén pittdng

Lpa =71 +9.1g(USTR), dBA (9-7)

Khi méy lam viéc non tai thi ting tir 5 dén 13 dB & cac dai tan khac nhau.

Néu can tinh mirc ap suit 4m thanh Lp & céc tan sb trung tim thi cong thém & cong
thire tinh Lpa (9-7) céc gia tri & bang duoi day :

Bdng 9-5
Tan s trung tdm 63 125 250 500 1000 | 2000 | 4000
- May chiller ly tam -8 -5 -6 -7 -8 -5 -8
- May chiller pittong -19 -11 -7 -1 -4 -9 -14
- Béi v6i bom nudce tudn hoan
Lpa=77+ IOIgHP, dBA (9—8)

HP - Cong suat ctia bom, HP
Luu y : Tat ca cdc gia tri tinh o trén la o khoang cach 1m tir nguon am.

3. Tiéng on ciia dong khong khi chuyén dong

Tleng 6n do dong khong khi chuyén dong sinh ra do téc d6 dong qua 16n , do qua cac
doan chi tiét dac biét cua duong 6 dng va ¢ cac dau vao ra quat.

Tiéng 6n ctia dong khong khi chuyén dong 1a két qua ciia hiéu Gmg xody quanh vat
can, giy ra su thay doi vé van toc, bién dang dot ngdt vé dong chay va do d6 tao ra sirc ép
dong luc cuc bd cua khong khi.

C6 cac dang giy 6n cua dong khong khi chuyén dong nhu sau :

a. Tiéng on cia dong khéng khi théi thang

Trong doan dng thang , khi toc d6 qua 16n thi d6 on s& co gia tri dang ké. Tuy nhién
khi thiét ké toc do gio da duoc chon va dam bao yéu cau. Thudng khi téc do trén dudong éng
o < 10 m/s thi d6 dn nay khong dang ké.

b. Bé on tai cdc vi tri dac biét ciia duong 5ng

Tai cac vi tri ddc biét nhu : Ré dong, co that dong, vi tri lap dat van ... 6 6n c6 gia tri
dang ké ngay ca khi toc d6 dong khong khi khong cao. D6 1a do hién tugng xody tao nén. Do
dn tai cac vi tri d6 duoc tinh nhu sau :

L. =K+ 50I1gVeon + 10.1gS + 10.1gD + 10.1gf + K , dB (9-9)
trong do
Lys- Mirc cuong do am phat sinh ra , dB
K, - Théng so riéng ciia két cau dwong ong;
- V&i van diéu chinh : K =-107
- Cut cong c6 canh hudng : Kg = -107 + 10.1gn véi n 1a sé canh hudng
dong
- Cho 6ng chia nhanh : K, =-107 + AL; + AL,
+ AL, - Hé sb hiéu chinh d6 cong ré¢ nhanh, dB. H¢ sb nay phu thudc
ty sd gitra ban kinh cong r ciia chd chia nhanh voi duong kinh 6ng nhanh d
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Néur/d~0 liy AL, = 4+6 dB
Néu r/d ~ 0,15 ldy AL, =0
+ AL, - Hé s6 hiéu chinh d6 réi, dB . Binh thuong ldy AL, = 0. Néu &
vi tri ¢4u ngudn cach vi tri dang xét 5 1an duong kinh ng co lap dit van diéu chinh thi ngudi
ta méi xét toi dai lwong nay. Trong trudng hop nay lay AL, =1 + 5 dB tuy theo mirc d6 rdi
loan ctia dong khi ddu nguon..
Veon- Toc do khéng khi tai ché thdt , hodc tai ong nhdanh, FPM;
VCU” = V
S.F,
V - Luu luong khong khi qua 6ng, cfm
Frr - hé sb can trd
Dbi v6i van diéu chinh nhiéu canh : Frp = 1 néu hé sb ton hao ap suat Cpre = 1. Néu
Cpre# 1 thi:

Cpre —1
Core —1
trong d6 : Cprg - La hé s0 ton hao &p suat, 1a dai lwong khong thr nguyén va duoc
tinh theo cong thuec :

Fp =

_159.10°AP

CPRE = [Vj P
S

Dbi véi van diéu chinh chi co 1 canh :
Néu Cpre < 4 thi FTL tinh nhu d6i v6i van nhiéu canh
Néu Cpre > 4 thi Fr = 0,68.C" " pgg - 0,22
S- Dién tich tiét dién 5ng noi that ¢é lcfp dat van diéu chinh, cia cit hodc cia 5ng
nhénh, ft’
D - Chiéu cao ciia 6ng hodc ciit cong, ft
f- Tan s6 trung binh cia ddi octa, Hz
K - hé 56 tra theo dwong tuyén tinh ciia két cdu dwong ong, dB (hinh 9-1)
Tri sb dic tinh K cua két cAu dugc xac dinh dua vao chuan sb Strouhal :
St = 60D.wcon = 60.D.f/ Vi
Vi - Téc @6 khong khi trong nhanh, fpm
- D6i v6i van diéu chinh :
K =-36,3-10,7 1g.St néu St<25
K=-1,1-359.1g.St néu St>25
- Béi véi cht cong c6 canh hudng dong
K =-47,5 - 7,69 (1g.St)**
- Béi voi chd chia nhanh gia tri K duoc x4c dinh theo d6 thi hinh 9-1 véi Vi,
1a téc do dong khi ta dudng dng chinh (fpm)
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Hinh 9-1 : Quan hé giiva hé so K véi 56 St va ty 56 V,o/V: tai ché chia nhdnh

c. Tiéng on o d‘du vdo va dau ra cia quat :

Tiéng On sinh ra trong quat do nhiéu nguyén nhan . Tuy nhién chu yéu van 1a do thay
d6i huéng dot ngdt va di qua cho thu hep. Tiéng 6n do quat giy ra thuong 16n va kho khic
phuc.

4. Tiéng on do khong khi thoat ra miéng thoi.

Tiéng 6n do dong khong khi ra miéng thdi phu thudc vao tc d6 ciia dong khong khi
khi ra miéng thdi va két cdu cta no.

Trong céc catalogue ctia cac miéng thoi déu c6 dan ra do 6n ciia n6 twong tmg voi toe
d6 dau ra nao d6. Vi thé khi thiét ké can luu ¥ khong duoc chon tée d6 qua 16n

9.1.2.3 Ton that 4m trén dwong truyén doc trong long 6ng din.
1. Ton that trong 6ng din :

Su gidm am la sy gidm cuong d¢ am tinh bfmg Watt trén mot don vi dién tich khi am di tur
noi phat t&i noi thu. Sy gidm am do céc nguyén nhan chinh sau :
- Nho vat liéu hut 4m hap thu nang lugng séng 4m

- Do phan hoi séng 4m trén bé mat hit am

- Qué trinh truyén am dudi dang song lan truyén trong khong khi dudi dan tat dan do
ma sat.

Muc d¢ gidm am dugc ddc trung boi dai luong IL (Insertion Loss). Tri s6 IL ¢ mdi
tan so riéng cho ta biét sy giam cuong do am (dB) trén duong truyén tir noi phat dén noi thu
nhan. Kha ning hip thy ning lugng s6 4m cua vat liéu goi 1a kha ning hut 4m. Khi séng am
va cham vao bé mit vat liéu xop khong khi s& dao dong trong nhiing 16 hé nho , su can trd
ctia dong khi va su dao dong cua dong khi trong khe hd di bién mot phan niang luong song
am thanh nhiét va lam giam ning luong séng am di dén.

Cac vat li¢u c6 kha nang hat am t6t 1a vat liéu toi x6p va mém. Cac song am khi di
vao 16p vat lidu do6 s€ bi lam yeu mot phan. Vit liéu hit am thuong st dung la : Bong thuy
tinh, bong vai, vai vyn . Cac tAm vai day, mém khi treo trén tuong c6 kha ning chéng phan
xa am rat tot.

De tiéu am trén duong ong, thudng nguoi ta boc cac 16p bong thuy tinh bén trong
duong dng . Lop bong d6 € hit &m rat tot.

Khi trong dudng 6ng khong cé 10p vat liéu hut 4m, van ton tai sy giam 4m tu nhién
do ma sat.

a. Pwong dng tron khong cé 16p hit Am

Khi séng am lan truyén trong khong khi, do tinh chat dan hdi ctia méi truong khong khi
nén dao dong song 4m la dao dong tit dan, mirc nang lugng 4m giam dan

Nguoi ta tinh dugc ring trung binh d6 6n giam tu nhién 13 0,03 dB trén 1feet chiéu dai
dng & tan s6 dudi 1000 Hz va ting khong déu dén 0,1 dB/ft & tan s6 1000Hz.

b. Poi véi ong chir nhat khong c6 16p hiit Am va cach nhiét

Déi v6i dudng 6ng chit nhat do giam 4m tu nhién duoc tinh theo bang 9-6 dudi day :
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Béang 9-6 : Do gidm am thanh dB/ft

Ty s6 P/A (in/in”) | Tan s trung binh dai dc ta (Hz)
63 125 > 250
> 0,31 0 0,3 0,1
0,31 +0,13 0,3 0,1 0,1
<0,13 0,1 0,1 0,1

P - Chu vi Ong, in
A - Dién tich tiét di€n ong , in’

c. Ong chir nhat khong cé 16t 16p hit Am, nhung cé boc cach nhiét bén
ngoai
Déi véi loai duong dng nay, thi mirc giam am iy gap doi s liéu néu trong bang 9-6.
d. Ong tron c6 16t 16p hit Am
Do giam am phy thudc vao dién tich tiét dién ngang cua dudng éng va tinh chét vat
li¢u hit am . Céc s0 liéu duogc dan ra & bang 9-7.

Béang 9-7 : B gidm am thanh dB/ft

Puong kinh Tan s6 trung tAm dai octa, Hz
éng, in 63 125 250 500 1000 2000 4000
6 0,38 0,59 0,93 1,53 2,17 2,31 2,04
12 0,23 0,46 0,81 1,45 2,18 1,91 1,48
24 0,07 0,25 0,57 1,28 1,71 1,24 0,85
48 0 0 0,18 0,63 0,26 0,34 0,45

e. Poi v6i dwong ong chir nhat c6 16t 16p hit Am
- Béi véi tan s6 dai am dudi 800 Hz d6 giam am duoc tinh nhu sau :

t0,8 h 0,357 (P/ A).L.f(l,l7+0,l9d)

IL =
1190.d**

,dB (9-10)

IL - B§ giam am thanh, dB

t - BJ day cua 16p vat liéu hat am, in
h - Canh ngin long dng, in

P - Chu vi long 6ng, in

A- Dién tich long ong, in’

L Chiéu dai doan 6ng, ft

f- Tan sb 4m thanh, Hz

d- Khéi lwong riéng vat hit am, 1b/ft’
- D6i voi tan s trén 800 Hz

_k(P/ A).L.f1A1eter ]

1L W 2,5 ]’l 2,7

,dB (9-11)

trong do :

k=2,11.10°

W - Canh dai cta long ong, in

L - Chiéu dai doan dang xét, ft

Cong thirc 9-11 tinh khi L <10 ft. Khi L > 10ft thi lay L = 10ft
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Bang 9-8 : Do giam am trén doan dng hinh chit nhat ¢ 16t 16p hit 4m day lin, dB/ft

Kich thudc | Tiso P/A Tan sb trung tAm dai octa, Hz
long 6ng, in |  (in/in?) 63 125 250 500 1000 | 2000 | 4000
8x8 0,5 0,10 | 0,28 | 0,77 | 2,12 | 582 | 6,08 | 2,95
8x 16 0,375 0,08 | 0,22 | 0,58 1,59 | 437 | 3,89 | 2,17
12x 12 0,33 0,08 | 0,22 | 0,60 1,64 | 448 | 448 | 2,67
12 x 24 0,25 0,06 | 0,16 | 0,45 1,23 3,36 | 2,89 1,97
18x 18 0,22 0,06 | 0,17 | 0446 1,26 | 3,45 | 3,37 | 2,42
18 x 36 0,17 0,05 | 0,13 0,34 | 094 | 2,59 | 2,15 1,78
24 x 24 0,165 0,05 | 0,14 | 0,38 1,05 | 2,87 | 2,73 | 2,26
24 x 48 0,125 0,04 | 0,10 | 0,29 | 0,78 1,90 1,75 1,66
36 x 36 0,111 0,04 | 0,11 0,29 | 0,81 2,01 2,03 | 2,04
36 x72 0,083 0,03 0,08 | 0,22 | 0,60 1,02 1,30 1,50
48 x 48 0,08 0,03 0,09 | 0,24 | 0,67 1,30 1,65 1,90
48 x 96 0,063 0,02 | 0,07 | 0,18 | 0,50 | 0,66 1,05 1,40

Dé tranh 1am cho IL qua lon, d01 v6i duong ong chir nhat c6 16t hat am , thi IL khong

duogc vuot qua 40 dB & bat ky tan s6 nao.

Do giam IL néu trén khong tinh téi do giam 4m thanh ty nhién, nén khi tinh can phai
cong vao

f. Poi voi du’(‘)’ng ong 6 van

- Béi véi duong 6 6ng 6 van vdi ty s6 hai truc 14 3 : 1 thi IL duoc lay gidng duong ong
tron c¢6 dudng kinh bang truc ngin cua 6ng 6 van.

Do day 16p hat am c6 anh hudng dén trj s6 IL. O tan s6 800 HZ , khi chiéu day 16p
hat am 1a 2in thi hiéu qura giam 4m tang 2 1an so véi 16p day lin. Vi vy can 16t 16p hiit 4m
day tir 2in dén 3in dé nang cao hiéu qua hut am.

2. Ton thit tai cut cong va ché chia nhanh
a. D giam am tai cit cong tron
Tai vi tri cat cong am thanh bi phan hdi ngugc lai mot phan. Vi thé cac cht cong co hay
khong c6 16p hit am thi déu c6 tdc dung gidm 6n nhat dinh
Ton that tai cut cong phu thudc vao kich thude cua n6 va tan s6 am va cho & bang 9-
9 dudi day :
9-9: D giam am qua cut tron, dB

Truong hop T6n that am IL (dB)
fD<1,9 0

1,9<fD<3,8 1

38<fD<7,5 2
fD>175 3

f-Tan so am , kHz
D- Puong kinh ong tron, in

b. P§ giam am tai cit cong chir nhat
_ Cat vehir nhét 1am giam t6i da nhung Am thanh trong dai 6cta ma tan s trung tim gan
bang hodc 16n hon 125 Hz.
Béang 9-10 dua ra cac két qua giam am khi dong khong khi di qua cut chir nhat cé va
khong c6 16p hat am.
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9-10: D¢ giam dm qua cut chir nhat, dB

Trudng hop | Khéng c6 16p hiit am | CO 16p hit 4m
Cut chir nhat khong co canh hwong dong
ftW<I1,9 0 0
1,9 <f. W<328 1 1
3.8<f.W<T75 5 6
75 <f.W<I5 8 11
15<f W<30 4 10
30<f W 3 10
Cut chir nhdt co canh hwong dong
f.W<1,9 0 0
1,9 <f. W<38 1 1
3 8<f.W<75 4 4
75<f. W<I5 6 7
I5<f W 4 7

W - Canh lén cua éng chit nhat, in

f - Tan s 4m tinh bang, kHz

c. P§ giam am tai ché chia nhdnh

D¢ gidm am do chia nhanh dugc tinh theo cong thirc:

A,
AL,, =-10.1 ,dB
ngbr (9-12)
ALwpg - PO gidm nang lwong am do chia nhanh, dB
Ay - Dién tich nhanh ré dang xét, ft*

ZAp - Téng dién tich cac nhanh ré, i
3. Ton that 4m do phan hdi cudi dwong ong

Khi song am thoat ra cudi duong éng dé vao phong , do mo rong dot ngdt nén gay ra sy
phan ho6i 4m nguogc lai. Didu nay giam dang ke cac am thanh tan sd thap.
Tén that am do phan hdi khong céan tinh neu
- Miéng thdi kiéu khuyéch tan gin tryc tiép 1én tran
- Miéng thdi khuyéch tan ndi v6i doan dudng éng thang dai hon 3 lan dudng
kinh 6ng
- Miéng thoi khuyéch tan ndi v6i dng ndi mém
Tén that 4m do phan hoi cudi dudng dng duoc tinh theo bang dudi day:

Béng 9-11 : Tén thit do 4m phan hdi cudi duong éng, dB

Chiéu  rong Tan s0 trung binh cua dai dcta, dB
dng chinh, in 63 125 250 | 500 | 1000
6 18 12 8 4 1
8 16 11 6 2 0
10 14 9 5 1 0
12 13 8 4 1 0
16 11 6 2 0 0
20 9 5 1 0 0
24 8 4 1 0 0
28 7 3 1 0 0
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32 6 2 0 0 0
36 5 1 0 0 0
48 4 1 0 0 0
72 1 0 0 0 0

Chay: Cac s liéu & bang 9- -8 khong st dung cho miéng thoi 6 1ot 16p hat &m hodc miéng
thoi gan truc tiép 1én duong 6 ong. Néu dau cudi cung ctia duong 6ng 13 miéng thoi khuyéch
tan thi phai trir di it nhat 6 dB

9.1.2.4 Su truyén Am Kiéu phat xa va ton thit trén dwong truyén
1. Sw phat xa Am

Tiéng 6n do song am hodc sy roi loan ctia dong khong khi bén trong duong ong co thé
xuyén qua thanh ong lam thanh 6ng dao dong. Su truyén am theo cach d6 goi la su phat xa
am.

Tiéng 6n nguoc lai ciing co thé truyén vao bén trong éng, chay theo hé thong duong
ong va vao phong hodc ra ngoai.
2. Ton that Am phat xa trén dwong truyén
a. Khai niém.

- Mirc suy giam dm thanh do truyén TL (Transmission loss) khi qua twong, vach ngan

hodc cdc vat can khdc trong truong hop tong quat dwoc tinh theo cong thirc :
TL =

10.1g.(Wvao/Wer), dB ) (9-13)
TL - Ton that am trén duong truyén, dB
Wyao - Nang lugng séng am téi, W
WL - Nang luong con lai cua song am khi qua vach, W

Ton that do truyén am phu thude vao khoi lugng riéng cua vat liéu vach va tan so am
thanh.

Doi voi tuong bé tong hoac ong kim loai khi tang gap doi khoi lugng vach thi tri s0
TL tang tur 2 + 3 dB cho tiéng 6n dudi 800 Hz va tang tir 5 + 6 dB cho tiéng on trén 800 Hz.
Quan h¢ gitra TL va khoi lugng vat liéu bi anh hudng ctia nhiéu yéu to khac nhu khe nut, do
cing, do cong huong, sy khong ddng nhat cua vach ngan ...vv

- Tén that dm do phdt xa tir trong éng ra trong truong hop tong qudt :

TL, =L, - L, +10.1gA—N (9-14)
AT
trong do:
Ly - Mtic nang luong am thanh dau vao dng, dB
Lg - Murc nang lugng am phat xa sau khi xuyén qua ong, dB
) Ax, At - Dién tich phat xa mat ngoai 6ng va dién tich tiét dién ngang bén trong dng,
in
- Tén that phét xa dm vao dwong ong trong truong hop tong quat :
TLV = IOIg(Wv/ZWR),
dB (9-15)
Wy - Cuong do 4m truyén toi ong, dB
Wr- Cudng d6 am dugc truyén qua dng, dB

b. Ton that Am do phat xa qua thanh 6ng chir nhit ra ngoai
Pé tinh t6n that trén dudng truyén qua dng chir nhat ngudi ta gidi han tan sé am
thanh sau day d¢ lam moc:
24,134
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(9-16)
trong do:
fr goi la tan s6 &m moc.
a, b 1a hai canh cua 6ng chir nhat, in
- Khi tan s6 f < fi, thi ki€u song phang 1a chu yéu va dg gidm am tinh theo cong thirc :

TLg = 10.1g[fm*/(a+b) + 17], dB (9-17)
- Khi f> f; thi séng am 1a kiéu hdn hop duoc tinh theo cong thirc:
TLg = 20.Ig(mf) - 31, dB (9-18)
trong do : ) )

m - Khoi lugng trén 1 dqn Vi glién tich théqh ong, }b/ft2 ‘
) Theo cong thirc ¢ trén, ton that am do truyén qua 6ng chir nhat khong phu chiéu  dai
ong ma phu thudc vao khoéi luong trén 1 don vi di¢n tich thanh ong m.

Dudi day la ton that am khi truyén qua duong ong ¢ céc dai tan s6 khac nhau.

Bing 9-12 : Tén thit am khi truyén tiv éng ra ngoai TLy, dB

Kich thudc Tan so trung tim dai octa, Hz

long 6ng,in | 63 125 250 500 1000 | 2000 | 4000 | 8000
12x 12 21 21 27 30 33 36 41 45
12x 24 19 22 25 28 31 35 41 45
12 x 48 19 22 25 28 31 37 43 45
24 x 24 20 23 26 29 32 37 43 45
24 x 48 20 23 26 29 31 39 45 45
48 x 48 21 24 27 30 35 41 45 45
48 x 96 19 22 25 29 35 41 45 45

Bing 9-13 : Ton thét am khi truyén vao dwong éng TLy, dB

Kich thuéc Tan s6 trung tAm dai octa, Hz
ong, in 63 125 250 500 1000 | 2000 | 4000 | 8000
12x 12 16 16 16 25 30 33 38 42
12 x 24 15 15 17 25 28 32 38 42
12 x 48 14 14 22 25 28 34 40 42
24 x 24 13 13 21 26 29 34 40 42
24 x 48 12 15 23 26 28 36 42 42
48 x 48 10 19 24 27 32 38 42 42
48 x 96 11 19 22 27 32 38 42 42

c. Ton that 4m do phét xa qua thanh 6ng din tron ra ngoai
Tén that am khi truyén qua 6ng dan tron khac voi ong dan chir nhét. Khi tan so thap

cac song phang ngan can su truyen am trong ong ra ngoal nén ton that rat 16m.
Bang 9-14 dudi day trinh bay cac ton that do truyén 4m tir dng dan ra ngoai
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Bing 9-14 : Tén thit truyén am tir ong tron ra ngodi TLg, dB

Kich thudc va kiéu ong, in

Tan s0 trung tdm ddi octa, Hz

63 [ 125 | 250 | 500 | 1000 [ 2000 | 4000 | 8000
1. Ong ghép doc

+ D=8in, 5=0,022in, L=15ft |>45 | (53) | 55 | 52 | 44 | 35 | 34 | 26
+ D=14in, 5=0,028in, L=15ft |>50 | 60 | 54 | 36 | 34 | 31 | 25 | 38
+ D=22in, §=0,034in, L=15ft | 47 | 53 | 37 | 33 | 33 | 27 | 25 | 43
+ D=32in, =0,034in, L=15ft [(51)| 46 | 26 | 26 | 24 | 22 | 38 | 43
2. Ong ghép xodn

+ D=8in, 520.022in. L=l0ft |>48 | >64 | >75 | >72 | 56 | 56 | 46 | 29
+ D=14in, §=0,022in, L=10ft |~43 | 733 | 35 | 33 | 34 ) 35 1 25 1 40
+ D=26in, 5=0,028in, L=10f¢ | 4> | 20 | 26 | 261 25 1 22 1 36 ) 43
+D=26in, 5=0,028in, L=10f | 13 | o» | 30 | 32 | ae | 23 | 40 | s
+ D=32in, 5=0,034in, L=10ft

trong do

D - dudng kinh dng, in

§ - Chiéu day ciia dng, in
L - Chiéu dai bng, ft

Trong truong hop tdp &m nen che khuat tleng on phat xa, thi gi61 han thap hon cua TL
duoc biéu thi bang dau >. Cac s6 liéu trong déu ngodc don cho biét rang tiéng dong nén s&

sinh ra mot gia trj lon hon s6 liéu thong thuong.

d. Ton that 4m TL ciia ng dvan

Mirc t6n that 4m thanh khi truyén qua thanh 6ng 6van duoc dan ra & bang

Bing 9-15 : Tén thit truyén am tiv ong évan ra ngoai TLg, dB

Kich thude truc Tan s6 trung tdm dai octa, Hz
axb, in 63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
12x6 31 34 37 40 43 - - -
24 x 6 24 | 27 30 33 36 - - -
24 x 12 28 31 34 37 - - - -
48 x 12 23 26 29 32 - - - -
48 x 24 27 30 33 - - - -
96 x 24 22 25 28 - - - -
96 x 48 28 31 - - - - -

3. Ton that Am khi qua ciu tric xiy dung

Khi truyén am qua cac két cau xdy dung , nang lugng am thanh bi ton that mot luong

dang ké , qua nghién clru nguoi ta da dua ra cac két qua xac dinh ton that am thanh.

Tén that qua tuong, vach ngin, cira kinh va khoang tréng trén tran duoc tinh theo bang 9-

16 dudi day:
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Bing 9-16 : Tén thét am khi di qua két ciu xdy dung, dB

Kich thudc truc axb, in Tan s6 trung tdm dai octa, Hz
63 125 | 250 | 500 | 1000 | 2000 | 4000
- Bé tong dac, day 4 in, 48 Ib/ft? 32 34 35 37 42 49 55

- Bé tong dic két hop bé tong bot day 29 | 32 33 34 37 42 49
4 in, 28 Ib/ft’
- Bé tong dic két hop bé tong bot day 31 | 33 35 36 41 48 54
8 in, 28 Ib/ft’
- Vach ngin tiéu chuan, khung gb 2in, 12 17 34 35 42 38 44
4 in hai 16p thach cao day 5/8 in & mdi
mat

- Véch ngan tiéu chuan, khung kim 25 | 36 43 50 50 44 55
loai 29/8 in, hai 16p thach cao day 5/8
in & moi mat

-Kinh 1 16pday 1 /2 in 11 16 23 27 32 28 32
- Kinh 2 16p mdi 16p day 1 /2in, 2 16p 12 16 23 27 32 30 35
cach nhau 1 /2in.
- Tran bang s¢i vo co 14
- Tran thach cao 9 | 15 | 20 | 25 | 31 | 33 | 27
- Tac dung két hop cua khoang trong 4 8 8 8 10 10 14
trén tran voi tran c6 phu bong thuy
tinh day 1 /2in, 6 1b/ft’

- Tac dung két hop cua khoang tréng 1 5 9 10 12 14 15
trén tran véi tran c6 phu 16p soi vo co
day 5 /8in, 35 1b/ft’

- Cira g6 thudng xuyén dong 23 27 29 27 26 29

_
[\
o
(o)
O
O

4 Hiéu wng 1am giam aAm két hop giira trin va khoang trong trén tran

Tran va khoang tréng trén tran c6 tac dung giam am phat xa tir duong dng ra mot cach
dang ké, didc biét la tran c6 cach am.

Dbi voi tran cach 4m bang soi vo co khdi lwong 35 1b/ft® thi mirc d6 giam 4m theo cac dai
tan cho & bang 9-17 :

Bing 9-17 : Tén thét am qua tran cich ém, dB

Tén s6 f, Hz 125 | 250 | 500 | 1000 | 2000 | 4000
Do giam 4m, dB -5 9 | <10 | .12 | -14 | -15

9.1.2.5 Quan hé giira mirc 4p suat Am trong phong véi cwong d Am
1. Truong hop c6 mot hoic nhidéu ngudn am trong phong

Cin cr vao thuc nghiém nguoi ta dua ra cong thirc tinh mirc 4p suat trong phong Lo
(dB) tir murc cuong do am Ly,
Lo =Lwr - 5.1gV - 3.1gf - 10.1gr + 25
(9-19)
trong do :
Lyr - Mtic cuong d6 am trong phong, dB
V - Thé tich cia phong, ft’
f - Tan sb trung tAm cta dai cta, Hz
r - Khoang cach tir ngudn am t4i noi thu nhén, ft
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Néu trong phong c6 nhiéu nguoén am thi tinh L, riéng ré va cong lai dé tinh tong ap sau
am tai noi thu nhan.

2. Truong hop ¢é nhiéu miéng thoi khuyéch tan dit sat tran

Trong cac van phong va phong 1n trong toa nha thudng cé nhiéu miéng thoi . Néu sb
luong 16n hon hay bang 4 va do d6 cao lip dit nhu nhau thi mic 4p suit 4m trong phong &
d6 cao 5 ft cach san duoc xac dinh nhu sau :

Lps =Lws - 5.1gX - 28.1gh + 1,3.1gN - 3.1gf + 31
(9-20)
Lws - Mtic cuong do am thanh ctia mi¢ng théi, dB
h - dd cao cua tran, ft
N - S6 miéng thoi
X =F/h* : F - Dién tich san do 1 miéng thdi dam nhan, ft*

3. Hi¢u ing khong gian

Hiéu tmg khong gian 1a sy chénh léch giita mirc 4p suat am thanh va mic cuong do
am thanh trong phong L - L,

9.1.3 Thiét bj tiéu 4m

Trong k¥ thuat diéu hoa khong khi ngudi ta thudng sir dung cac thiét bi tiéu 4m nhim
giam am thanh phat ra tir cac thiét bi va dong khong khi chuyén dong truyén dén khu vuc
xung quanh va dic biét 1a truyén vao phong.

Déi véi cac thiét bi nho nhu cac quat, FCu va AHU nguoi ta boc kin thiét bi bé“mg cac
hop tiéu 4m dé hat hét cac Am thanh phat xa tir thiét bi khong dé chung lan truyén ra chung
quanh

Déi voi cac AHU 16n, phong may Chiller ngudi ta dit trong cac phong may kin co boc
cach am.

Déi v6i dong khong khi ngudi ta st dung cac hop ti€u am dat trén duong di. Cac hop
tiéu &m nay c6 nhiém vy hut hét 4m lan truyén theo dong khong khi chuyén dong. Dudi day
trinh bay cau tao cta hop tiéu am dit trén dudng dng.

L w
\
M A-A
e e e e e e a] R LS
—> } } o T
e - L

Hinh 9- 2:
CAu tao hop tiéu 4m
Trén hinh 9-2 14 ciu tao cua hop ti€u am thuong dugce st dung trong k¥ thuat diéu
hoa khong khi.
Céu tao ctia hop tidu 4m gdm cac 16p sau day (ké tir trong ra ngoai) :
- Lép ton c6 duc 16 ®6, a=20mm
- Lép vai mong
- Lop bong hit &m
- Lép ton vo ngoai
Hop tiéu am duogc dinh hinh nho khung gd bao quanh . Do day D ciia 16p bong thuy
tinh nam trong khoang 100 + 300mm. Do day cang 16n kha ning hut 4m cang t6t. Lép trong
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cung 14 16p ton duc 16 , cac 15 ¢6 tac dung hat Am thanh, trong mdt s6 trudng hop ngudi ta sir
dung 161 sat hodc ludi nhya dé thay the.

9.2 Loc bui

9.2.1 Khai niém

Bui 1a mét trong cac chat doc hai . Tac hai cta bui phu thudc vao cac yéu t6 : Kich c&
bui, néng d0 bui va ngué)n géc bui.
- Nguén gé'c:
+ Hitu co : Do cac san phiam nong nghiép va thuc phiam nhu thude 14, bong
g0, cac san pham nong san, da, 1ong stc vt
+ Bui vé co : Dit, da, xi mang, amidng, bui kim loai
- Kich cé hat: Bui c6 kich c¢d cang bé tac hai cang 16n do kha nang xam nhap sau,
ton tai trong khong khi l1au va kho xur 1y.

+Ratmin  :0,1-1um
+ Min :1-10 um
+ Tho :>10 pm
- Nong dp :
+ Nong do bui cho phép trong khéng khi thuong cho theo nong do  6xit silic
Bdng 9-18
Ham lugng SO,, % Nong do cho phép
Z>10 Z, <2 mm/m’
2+10 2+4
<2 4+6
Bui amiang <2

Khi lya chon thiét b loc bui can ¢t véao cac dic tinh sau:
- Hiéu qua loc bui ny:
Ny = (G - G",).100% /G", = (2'y - 2").100% /Z
(9-21)
G',, G"y - Luong bui vao ra thiét bi trong mot don vi thoi gian
Z', 2"y - Néng d6 bui vao ra thiét bi trong mot don vi thoi gian
- Phuy tai khéng khi : L (m’/h.m®) Luu luong luu thong khong khi tinh cho
1m? dién tich bé mat loc.
- Tro lyc thuy luc Ap =&, p.c02/2: Tré lyc thiy luc cua thiét bi loc

9.2.2 Cac thiét bi loc bui va tinh toan

Thiét bi loc bui c6 nhiéu loai, tuy thudc vao nguyén Iy tach bui, hinh thirc bén ngoai,
chét liéu hat bui ma nguoita chiara:
- Buong lang bui
- Thiét bi loc bui kiéu xiclon
- Thiét bi loc bui kiéu quan tinh
- Thiét bi loc bui kiéu tai vai, ludi loc, thing quay.
- Thiét bi loc bui kiéu tinh dién
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9.2.2.1 Budng ling bui.

Budng lang bui ¢ cau tao dang hop , khong khi vao 1 dau va ra dau kia. Nguyén tic
tach buyi ctia budng lang buyi chu yéu 1a :

- Giam tbc d6 hén hop khong khi va bui mdt cach dot ngdt khi vao bué)ng. Cac hai
bui méat dong niang va roi xubng dudi tac dung cta trong luc.

- Dung céac vach chin, vach ngan dé khi khong khi va dap vao céac hat bui bi mét
dong ning va roi xudng day budng.

- Ngoit dong khi chuyén dong trong budng.

Trén hinh 9-3 trinh bay mét s6 kiéu dang budng lang bui

Budng ling bui don gian chi dua trén nguyén tic giam toc do dot ngdt ¢ nhuoc diém
la hi¢u qua khong cao , chi dat 50 + 60% va phu tai khong 16n.

Budng ling bui c6 nhidu ngin va loai c6 tdm chin hiéu qua cao hon . Trong cac budng

lang bui nay khong khi chuyén dong dich dic hodc xody tron nén khi va dap vao cac tam
chdn va vach ngin s& mat dong ning va roi xudng. Hiéu qua co thé dat 85 + 90%

a) Budng
lang bui don gidn
b) Budng ling bui nhiéu ngin
¢) budng lang bui
¢6 tam chan
Hinh 9-3 : Céc loai budng lang bui

* Tinh todn buong lang bui don gian:
- Chiéu dai tdi thiéu can thiét ciia budng lang bui dé giir lai hat bui c6 duong
kinh d:

_18ulL -
min 7m .d2 B H (9'22)
trong do :
u - Do nhét dong hoc cua khong khi, kg. s/m’
L - Luu lugng khong khi di qua buong lang , m’/s
Ym - Trong lugng don vi cua bui, kg/m
d - Buong kinh hat bui, m
B - Chiéu rong budng lang,
- Nguoc lai, khi kich thude budng da xac dinh, ta c6 thé xac dinh duong kinh hat bui
bé nhat ma budng c6 kha ning gii lai :

g - [Bal (9-23)



Cac cong thire trén day chi tinh trong truong hop khong khi chuyén dong trong budng 1a
chay tang. Thuc té khong toc do khong khi chuyen dong trong budng thuong chon 14 0,6 m/s.
Khi d6 dong khong khi dang chay tang. Khi chuyén sang ché d6 chay rdi cong thirc

trén khong con ding nira.

9.2.2.2 B loc bui kiéu xiclon

Bo lgc bui xiclon léﬁ thiét bi loc bui duoc sir dung twong d6i pho bién . Nguyén ly lam
Viﬁc cua thiét bi loc bui kiéu xiclon 1a 191 dung luc ly tdm khi dong khong khi chuyén dong
de tach bui ra khoi khong khi

Hinh 9-4 : C4u tao loc bui kiéu xiclon

Nguyén ly lam viéc cua thiét bi loc bui xiclon nhu sau : Khong khi c6 bui lan di qua
ong 1 theo phuong tiép tuyén véi dng tru 2 va chuyén dong xody tron di xubng dudi phia
dudi, khi gap phéu 3 dong khong khi bi day ngugc lén chuyen dong xody trong ong 4 va
thoat ra ngoai. Trong qua trinh chuyén dong xody Oc lén va xudng trong cac ong cac hat bui
dudi tac dung ctia lyc ly tAm va vao thanh, mat quan tinh va roi xudng dudi . O day xiclon
ngudi ta c6 lap thém van xan dé xa bui vao thung chira. Van xa 5 1a van xa kép 2 cira 5a va
5b khéng mé dong thdi nhim dam bao ludn cach ly bén trong xiclon véi thung chira bui,
khong cho khong khi lot ra ngoai.

* Tinh todn Xiclon :

Dé tinh toan nguoi ta gia thiét

1- Céc hat bui c6 kich thude hinh cau.

2- Lyc ly tam tac dung lén hat bui theo hudng ban kinh ctia xiclon va bo qua lyc tac
dung cua trong lyuc.

3- Hat bui dugc tach ra khéi khong khi sau khi va cham va thanh xiclon

Dua vao cic gia thiét d6 nguoi ta di xac dinh duoc ¢& hat bui nho nhit c6 thé

giir lai dwoc trong xiclon va thoi gian chuyén dong cta hat bui tir luc vao dén luc ling dong
dudi day xiclon :

vV Yk R,
d=3. A—.In—=,m i
\/ﬁ.n.Q v. R (©-24)
. R
r= BV Ve B (9-25)
Q°d y, R

trong do :
v - Do nhét dong hoc cua khong khi, m%/s
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Vi, Ym - Khéi lwong riéng cta khong khi va bui, kg/m’
R; - Ban kinh cua 6ng thoat khi, m

R, - Ban kinh hinh tru cta xiclon, m

Q-Van tde trung binh cta hat bui , !

9.2.2.3 B loc bui kiéu quan tinh

Nguyén 1y hoat dong cta thiét bi loc bui kiéu quén tinh 14 dga vao lyc quan tinh cua
hat bui khi thay d6i chiéu chuyén dong dot ngot.

Trén hinh 9-5 trinh bay cAu tao cua thiét bi loc bui kiéu quéan tinh. CAu tao gom nhiéu
khoang dng hinh chép cut co duong kinh giam dan xép chong 1én nhau tao ra cic goc hop
v6i phuong thiang ding khoang 60° va khoang cach giita cac khoang 6ng khoang tir 5 +
6mm.

Khong khi ¢6 bui dugc dua qua miéng 1 vao phéu thtr nhat, cac hat bui c6 qué tinh 16n di
thang, khong khi mot phan di qua khe hé giita cac chop va thoat ra dng 3. Cac hat bui duoc
don vao cudi thiét bi .

Thiét bi loc bui kiéu qua tinh co cau tao va nguyén Iy hoat dong twong ddi don gian
nhung nhuoc diém 1a hiéu qua loc bui thép , dé tang hi¢u qua loc bui nguodi ta thuong két
hop cac kiéu loc bui v6i nhau, dic biét véi kiéu loc kiéu xclon, hidu qua c6 thé dat 80 =+ 98%.
Phan khong khi ¢6 nhiéu bui & cudi thiét bi dugc dua vao xiclon dé loc tiép.

9.2.2.4 B loc bui kiéu tui vai.

Thiét bi loc bui kiéu tai vai duoc sir dung rat phd bién cho cac loai bui min, khé kho
tach khoi khong khi nhd luc quan tinh va ly tim. Dé loc ngudi ta cho ludng khong khi c6
nhiém bui di qua céc tai vai min, tai vai s& ngin cac hat bui lai va dé khong khi di thoat qua.

Qua mdt thoi gian loc, lugng bui bam lai bén trong nhiéu , khi 46 hiéu qua loc bui
cao dat 90 + 95% nhung trd lyc khi d6 16n Ap = 600 + 800 Pa, nén sau mot thoi gian lam
viéc phai dinh ky rii bui bang tay hodc khi nén dé tranh nghén dong gi6 di qua thiét bi. Dbi
v6i dong khi am can séy kho trude khi loc bui tranh hién tugng bét dinh trén bé mat vai loc
lam tang tré lyc va nang suit loc. Thiét bi loc bui kiéu tai vai c6 nang suit loc khoang 150 +
180m>/h trén 1m? dién tich bé mit vai loc. Khi néng do bui khoang 30 + 80 mg/rn3 thi hi¢u
qué loc bui kha cao dat tir 96+99%. Néu ndng do bui trong khéng khi cao trén 5000 mg/m’
thi can loc so bd bang thiét bi loc khac trude khi dua sang bd loc thi vai.

Bo loc kiéu ti vai c6 nhidu kiéu dang khac nhau, dudi day trinh bay kiéu tdi vai
thuong dugc su dung.

Trén hinh 9-5 14 c4u tao cua thiét bi loc bui kiéu tai vai don gian. Hon hop khong khi
va bui di vao cira 1 va chuyén dong xoay di xudng cac ti vai 2, khong khi lot qua tai vai va
di ra ctra thoat gid 5. Bui duoc céac tai vai ngan lai va roi xudng phéu 3 va dinh ky xa nhd
van 4

Dé rii bui ngudi ta thudng str dung cac canh gat bui hodc khi nén chuyén dong nguoc
chiéu khi loc bui , cic 16p bui bam trén vai s& roi khoi bé mat bén trong tai vai.
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Hinh 9-5 Thiét bi loc bui kiéu tui vai
Khang khéra <=

5

Khang khé+ buil =>

2/

9.2.2.5 B loc bui kiéu ludi

B6 loc bui kiéu ludi duge ché tao tir nhiéu loai vat liéu khac nhau nham 1am cho dong
khong khi di qua chuyén dong dich dic nhdm loai bo cac hat bui 1an trong khong khi. Loai
phd bién nhat gdm mot khung lam bang thép , hai mit c¢6 ludi thép va & giita 1a 16p vat liéu
ngan bui. Lop vat liéu nay co thé 1a cac mau kim loai, st, soi thuy tinh, soi nhua, ...

Kich thudc cua vat liéu dém cang bé thi khe ho gitra ching cang bé va kha nang loc
bui cang cao. Tuy nhién dbi vai cac loai loc bui kiéu nay khi hi¢u qua loc bui tang déu kem
theo tang tro luc

Trén hinh 9-6 1 tAim lué6i loc véi vat lidu dém 1a 16i kim loai hodc st Kich thuée
thong thudng cua tam loc 13 500 x 500 x (75 =+ 80)mm, khau kim loai ¢6 kich thudc 13 x 13
x Imm. Ludi loc c6 trd luc khé bé 30 + 40 Pa. Hi¢u qua loc bui co thé dat 99%, nang suét
loc dat 4000 + 5000 m’/h cho 1m? dién tich bé mat ludi loc . Loai loc bui kiéu luéi nay rat
thich hop cho cac loai bui 1a sgi bong, soi vai .. . Ham lugng bui sau bd loc dat 6 + 20 mg/m3

Tuy theo luu lwong khong khi can loc cac tim duge ghép voi nhau trén khung phang
hodc ghép nhiéu tang dé ting hiéu qua loc.

Trong mot sd truong hop vat liéu dém duoc tdim dau dé nang cao hiéu qua loc bui.
Tuy nhién dau str dung can luu y dam bao khong mui , 1au khé va kho 6xi hoa.

Sau mdt thoi gian 1am vi¢e hi€u qua khir bui kém nén dinh ky v¢ sinh bd loc

Hinh 9-6 Thiét bi loc bui kiéu ludi

9.2.2.6 B loc bui kiéu tinh dién

Bgf) loc tinh dién duogc sur dung luc hut gitra géc hat nho nap dién am. CE'IC’ hat bui bén
trong thit bi loc bui hut nhau va két lai thanh khoi ¢6 kich thude 16n ¢ cac tam thu gop.
Chung rat de khir bo nho dong khi.
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Thiét bi loc bui kiéu dién hinh trinh bay trén hinh 9-7. Thiét bj duoc chia thanh 2
vung:  Vung i6n hod va vung thu goép. Vung i6n hod cé cang céc sgi ddy mang dién tich
dwong véi dién thé 1200V. Cac hat bui trong khong khi khi di qua ving i6n ho4 s& mang
dién tich duong. Sau ving i6n hod 13 ving thu gép, gdm cac ban cuc tich dién duong va am
xen ké nhau ndi voi nguén dién 6000V. Cac ban tich dién am ndi dit. Cac hat bui tich dién
duong khi di qua viing thu gop s& dugc ban cuc am hit vao. Do giita cac hat bui c6 rat nhiéu
diém tiép xuc nén lién két giira cac hat bui bang luc phén tir s& 16n hon lyc hit giira cac tim
cuc véi cac hat bui . Do do cac hat bui két lai va 16n dan 1én. Khi kich thuée cac hat du 16n
s bi dong khong khi théi roi khoi bé mat tim cuc am. Céc hat bui 16n roi khoi cac tim cuc &
ving thu gép s& duoc thu gom nho bd loc bui thd kiéu truc quay dat & cudi gom lai.

Hinh 9-7: B6 loc bui kiéu tinh dién
Baiod tha
D4y ian hoai kida trué quay
Tam naaati
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Vuhg thu gop
Vuhg ian hoai

Thiét bi loc bui kiéu tinh dién rat hiéu qua ddi voi cac loai bui kich ¢& tir 0,5 dém
8um. Khi cac hat bui c6 kich ¢& khoang 10pm va 16n hon thi hiéu quéa giam. Ton that 4p suét
khi di qua vung i6n hoa va vung thu gop thip va nam trong khoang tir 0,15 dén 0,25 in .
WC (tir 37 dén 62 Pa) va tdc d6 khong khi tir 300 dén 500 fpm (1,5 dén 2 ,51y/s).

Can luu ¥ van dé an toan vi dién thé sir dung rat cao va nguy hiém dén tinh mang con
nguoi.
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