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Tom tit:

Hién nay, phuong phap sinh hoc hiéu khi duge sir dung dé xir ly nude thai kha pho bién. Khi xir ly nudc thai, khong khi dwoe cap
cudng bire bang may nén khi vao bé xir Iy sinh hoc v6i cong suit cao nén qua trinh van hanh hé thong thuong xay ra hién tuwong
6 nhiém tleng on, anh hudng dén sirc khoe ciia cong nhan, can b§ ciing nhu dan cw xung quanh. Do d6, nghién ciru va thiét ké b
phan che chiin dé giam tiéng on cho may nén khi nhung khong anh hwong dén hiéu qua hoat dng ciia thiét bi 1 can thiét. Két qua
khio sat trong nghién ciru nay cho thiy, sau 30 phiit hoat dong lién tuc thi nhiét 9 xung quanh méy nén khi ting 2,5°C (tir 29,5 Ién
32,0°C). Khi sir dung mot 16p xnp polyurethane (PU) day 5 cm thi mirc giam tiéng on 12 4,0 dBA; néu thay thé bing 16p bong khoang
day 5 cm thi mirc glam tleng on 1a 14,0 dBA. Khi két hop 16p xop PU day 5 cm bén ngoai va 16p bong khodng day 5 cm bén trong
thi mirc giam tleng on 12 17,0 dBA; néu sir dung 2 10’p bong khoang (mdi 16p day 5 cm) tao thanh kh01 dong nhit thi mirc gidm tleng
on giam toi 24,0 dBA. Nhu vy, sir dung vt liéu xop két hgp bong khoang cho phép gidm mirc tleng on phu hop ngudng quy dinh
cia QCVN 26:2010/BTNMT (70 dBA).

Tir khéa: hop giam mirc tiéng 6n, may nén khi, nwéc thai, tiéng on, vat liéu pho thong.

Chi sé phén logi: 2.7

1. Dt van de

Hién nay, phuong phap sinh hoc hiéu khi dugc sir dung phd
bién dé xir Iy nhiéu loai nudc thai. bac diém chung cua nhom
phuong phdp nay la khong khi dugce cap cudng buc bang méay nén
khi qua hé thong duong ong di vao trong be xur ly sinh hoc [1].
Khi van hanh may nén khi thi gdy ra mirc tiéng on 16n, co thé trén
90 dBA. Tiéng 6n ciia may nén khi khi hoat dong gdy anh huong
dén can bg, cong nhan va ngudi dan xung quanh. Trén thé gioi, da
¢6 cong trinh nghién ctru vé kha nang giam mirc tiéng on khi sir
dung nhimg vt liéu x0p cudn, cao su non, bong thay tinh [2, 3]...
Anh | hudng cua nhiét do dén murc giam nang luong 4m thanh cua
ngudn 4m nhén tao khi st dung tdm duc 13 ciing da dwgc nghién
ctru [4] va timg dung san xuét hop giam tiéng 6n cho may phat dién
[5]. Nhin chung, vidc cach 4m, tiéu dm cho cac thiét bi phat sinh
tiéng dn thuong dwa vao nguyén 1y hdp thu ning luong song am
va phan xa nang lugng song am cua vat liéu [6]. Trong thuc té, dé
glam nang luong song am trén duong truyen ¢6 thé sir dung man
chan, hop giam tiéng on hodc sir dung 16 xo giam chan khi thiét bi
¢6 d6 rung 16n [7-9]. Bi véi cac thiét bi gay dn trong cac phong
kin ¢6 nhidu nguoi thudng xuyén ra vao lam viéc thi sir dung hop
giam tiéng 6n dong nhat dé giam tiéng on s& phi hgp hon so véi
viée str dung man chin don 1¢.

Viée nghién ctru va thiét ké bo phan che chan giam tiéng dn
cho may nén khi van chua thuc sy dugc quan tim & Viét Nam. Vi
vy, viéc nghién ctru b phan che chan giam tiéng dn cho thiét bi
nay la rét can thiét dé dam bao hoat dong ctia may nén khi khong
gdy anh huong dén con ngudi. Nghién clru nay tién hanh kiém
chimg mirc d6 6 nhidm tiéng on cia may nén khi thuong dung
trong cac tram xur Iy nude thai tai Viét Nam. Trén co sd do, nghién
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ctru tién hanh danh gia kha nang cach dn ctia mot s6 loai vat liéu va
anh hudng cua két cAu, cAu truc bé mat vat lidu téi hiéu qua cach
6n dé lwa chon dugc phuong phap giam tiéng dn hiéu qua cho qua
trinh van hanh may nén khi.

2. Phuong phap nghién ciiu
2.1. Qud trinh thi nghiém

Nghién ctru sir dung may nen khi loai XINGBAO 0,375 kW
(Trung Qudc). May nén khi dugc dit trong hop thi nghi¢m. De
giam rung cho mdy nén khi thi nguoi thuc hién st dung xop mém
dat bén dudi dé thiét bi (hinh 1). Hop giam tleng on dugc thiét ké
thanh khéi dong nhat, dam bao kin. Cac khdi xdp duoc ldp rap
bing thanh gd nho, dung bing dinh rong 5 cm dé bit kin. D6i v6i
két cau nhiéu 16p thi cac 16p vat lidu s& duoc ép chit voi nhau bang
soi ddy ndi ¢6 thanh ngang. Céc tim bién ngoai duogc lip rép bang
thanh gb nho va dung bang dinh bit kin.
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Hinh 1. M6 hinh 13p dat hop giam tiéng én.1: [6p vat liéu; 2: khoang khong
khi; 3: 16p xbp chéng rung; 4: nén gach; MNK: may nén khi.
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Abstract:

Currently, aerobic biological methods are widely used for
wastewater treatment. During the wastewater treatment process,
air is forced by an air compressor into the biological treatment
tank with high capacity, so, noise pollution often occurs during
the system operation. This is affecting the health environment
for workers, staff, and the surrounding population. Therefore,
it is necessary to investigate and design a cover to reduce noise
for the air compressor but not affect the operating efficiency
of the device. The results in this study showed that after 30
minutes of continuous operation, the temperature around the air
compressor increased by 2.5°C (from 29.5 to 32.0°C). The noise
reduction is 4.0 dBA in case a polyurethane foam layer of 5 cm
is used, and the noise reduction is 14.0 dBA if it is replaced with
a mineral wool layer of 5 cm. The noise reduction is 17.0 dBA
when combining the outer with a 5 cm polyurethane foam layer
and the inner with a 5 cm mineral wool layer. Further, the noise
reduction is reduced up to 24.0 dBA in case two layers of mineral
wool (5 cm thick each) are used to form a homogeneous mass.
Thus, using porous materials combined with mineral wool allows
to reduce the noise level in accordance with the requirements of
the QCVN 26:2010/BTNMT regulation (70 dBA).

Keywords: air compressor, noise, noise reduction box, popular
material, wastewater.

Classification number: 2.1

Dé nghién ctru anh hudng ciia két cdu, cau trac bé mat dén mirc
gidm tiéng 6n thi st dung x6p mong PU2 (xbp PU day 2 cm, khdi
luong riéng 25 kg/m?), xbp PU3 (xdp PU day 3 cm, khdi luong
riéng 9,5 kg/m®) va xdp séng. Qué trinh khéo sat bao gom: kiém
chtmg anh huong cta nhiét do, anh hudng cua ciu tric vat liéu dén
hiéu qua giam tiéng dn trong thuc té ciia céc két cdu va khao st sy
thay doi mirc tiéng on sau khi giam rung.

Nghién ctru ldp dit hop giam tiéng on sir dung bong khoang,
x0p PU4 (khdi luong riéng 25 kg/m?) dé kiém chimg mirc giam
tiéng on thyc té. Thay di do day theo 3 mirc: 50, 100 va 150 mm
d6i v6i moi loai vét liéu. Theo doi mirc giam tiéng on sau thay doi
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do day. Két hop sir dung bong khoang 40 va xop PU, tang do day
tong theo 3 mitc (50, 100 va 150 mm) va theo doi mirc giam tiéng
on khi thay doi do day.

2.2. Do mikc tiéng éon va phan tich di liéu

Thoi gian thuc hi¢n mdt chu trinh hit - nén - xa lién tuc ciia may
nén khi trong nghién ctru nay 1a 1,5-2 phut. Bat cong tdc va dé may
hoat dong on dinh khoang 5 phut thi tién hanh do nhi¢t d§ va muc
tiéng on xung quanh vdi tin suat 2 phut/lan trong 30 phut. Ghi cac
thong so hlen thi vao phleu két qua. Phan tich mirc tiéng On va xéc
dinh mirc tiéng 6n 16n nhat ma may nén khi c6 thé gy ra bang thiét
bi CENTER 320, Hang CENTER, Dai Loan. Xac dinh mirc giam
tiéng 6n can thiét dé dam bao QCVN 26:2010/BTNMT [10].

3. Két qua va ban luan
3.1. Mikc tiéng on ciia mdy nén khi

Tiéng 6n ciia may nén khi hoat dong truge khi st dung hop cach
am duogc thé hién ¢ hinh 2. Két qua do tiéng on trong 30 phut cho
thiy, tiéng on dao dong trong khoang 84,5-85,1 dBA. Trong qua
trinh vén hanh, lyc hut ctia mdy nén khi lam cho van toc khong khi
trudc dau loc ting dot ngdt, ma sat gilra cac chi tiét trong thiét bi,
ma sat giita khong khi va cac bé mat 1am cho nhiét do méay nén khi
tang 1én [11, 12]. Trong 30 phit hoat dong lién tuc thi nhiét d§ xung
quanh sat may nén khi téng 2,5°C (hinh 3). Vi vdy, dé nhiét do may
nén khi khong tang qué cao lam giam tudi tho thiét bi va gy on thi
ngu’m str dung can thay d6i phuong thirc van hanh, bao duo‘ng nhu
giam tan suit sir dung bang cach ting thém s luong may nén dé
thay phién nhau hoat dong.
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Hinh 2. Bién thién mic tiéng 6n may nén khi khi hoat dong lién tuc.
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Hinh 3. Nhiét d6é cua may nén khi khi hoat dong lién tuc.
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.32 Anh hwéng cua tim dém dén kha ndng gidm tiéng
on

Rung dong cua mdy nén khi s€ gdy nén va cham gitra aé thiét bi
va nén gach, va cham nay s€ tao ma sat va 1am hao mon de lam tang
mirc tiéng 6n. Nghién ctru theo ddi bién thién mirc tleng on cua may
nén khi truge va sau khi glam rung. Khi st dung x6p 16t mém thi
mirc tiéng 6n méay nén khi giam 0,1- 0,4 dBA (hlnh 4). Vi vay, chéng
rung cung la mot phuorng phép giam on, cang glam rung tt thi murc
tiéng On cua thiét b cang thap. Trong thuce té, co thé giam rung bing
cach dit bén dudi dé thiét bi mot lop xop hoac vat liéu mém du day
dé dé thiét bi khong va cham voi san. Doi voi céc thiét bi c6 do rung
va khéi lugng 16n thi c6 thé sir dung 10 xo giam chan.
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Hinh 4. Bién thién mic tiéng 6n sau khi giam rung cho may nén khi.
3.3. Hiéu qud giam tiéng on ciia cdc logi vit liéu

Khi tang d¢ day 16p vat liéu thi quang duong song 4m phai di
qua vat can tang, van toc song am thay (101 va ap suat 4m thanh
trude, sau bé mat vat liéu thay d6i [10]. Néu 4 ap sudt am thanh thap
hon thi mure giam tiéng On khi di qua vat liéu giam. Khi ting do day
theo 3 murc (50, 100 va 150 mm) thi mirc giam tiéng on khong giam
tuyén tinh ma thay doi theo hinh dudng cong logarit (hinh 5).
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Hinh 5. Mirc giam tiéng 6n ctia céc loai vat liéu.

Mirc tiéng on cao nhit may nén khi trong nghién ciru gy ra
14 85 dBA va cin giam 15 dBA dé dam bao ngudng 70 dBA theo
QCVN 26:2010/BTNMT. Két qua m hinh cho thdy, sir dung bong
khoang, bong thity tinh hodc tim vai dét 13 hiéu qua nhat (hinh 6).
Néu do day vat liéu tir 100 mm tré 1én thi hau hét cac loai vat liéu
ddu ¢6 kha nang giam tiéng on dam bao quy chuan. Tuy nhién, cic
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vat lidu nhu tm vai dét, tm vai tham, tim len g0 c6 gia thanh cao
va dang mong nén dé ¢6 do day mong mudn thi can phai c6 bién
phap lip ghép phitc tap, mot so loai vat lidu khac nhu bong thiy
tinh ¢6 kha nang gy doc... Trong khi do, bong khodng va xdp PU
khong mang nhimg dic diém néu trén. Chinh vi vay, nghién ciru da
Iyra chon bong khoang va x6p PU (dang tim va dang song) dé khao
sat cac thi nghiém tiép theo.
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Hinh 6. Mirc tiéng 6n bén ngoai hop giam tiéng o6n.

3.4. Anh huong ciia két ciu, vit ligu dén nhiét d bén trong
va mirc gidm tiéng on

Khi sir dung vat lidu 1a mot 16p xOp PU2 (xbp PU day 2 cm, khéi
luong riéng 25 kg/m®) dé giam tiéng on thi nhiét do bén trong hop
nhé hon so véi vide st dung 2 16p xbp PU2. Néu thay thé mot 16p
xdp PU3 bén trong bang mét 16p xbp PU3 (xp PU day 3 cm, khoi
lugng riéng 9,5 kg/m?) thi nhiét dd bén trong hop nho hon (hinh 7).
Nhu vay, khi str dung 16p vét liéu cang day thi nhiét do bén trong
hop giam tiéng on cang cao va khi str dung vat liu cang x0p thi
nhiét d6 bén trong hop giam tiéng On cang thép.
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Hinh 7. Bién thién nhiét dé déi véi tirng dang két cau.

Két cAu hop giam tiéng 6n anh hudng dén sy tang nhiét do bén
trong hop giam tiéng on. Nhiét do bén trong hop 1a tong tich liy
nhiét lugng do bién doi tir nang lwong song 4m va nhiét d6 may nén
khi khuéch tan khi hoat dong. Gia thuyét, nhiét do may nén khi ting
ddng déu va trong tng trong mdi diém do dbi véi timg dang két
cAu. Nhiét df tich lily do bién doi ndng luong song 4m cang thap thi
nang lugng song 4m truyen qua két cAu cang cao. Khi sir dung 2 16p
vat liéu thi mirc giam tiéng On cao hon so vdi 1 16p nhung khong
tang tuyén tinh. Két ciu c6 do xbp cao hon thi ning luong song 4m
truyén qua thap hon (hinh 8).
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Hinh 8. Anh hwéng ciia két ciu dén mirc giam tiéng on.

Nhu vay, d¢ day cang 16n thi hiéu qua giam tiéng on cang tot
nhung hi€u qua tang khong tuyén tinh theo do day [13, 14], khi st
dung vat li¢u nhleu lo x0p thi hiéu qua tiéu 4m cang tot nén trong
nghién ctru két céu can tinh toan dén tinh kinh té dé cong trinh vira
¢ thé dam béo tinh ky thudt, vira c6 chi phi hop 1.

3.5. Anh hwéng ciia ciu triic bé mdt vt ligu dén mirc gidam
tiéng on

Khi ning lugng song 4m tiép xtc bé mat vét lidu thi mot phan
nang lugng duge phan xa lai moi truong, mot phﬁn duoc hép thu
va chuyén hoa thanh nhiét ning ¢ bén trong vat liéu va phin con
lai truyén qua l6p vét liéu, day la phan nang luong tryc tiép gy ra
tieng on. Khi tang dién tich ti€p xic cua bé mat nang lugng song
am voi bé mat két cau thi hi¢u qua giam ndng lugng song am cao
hon [15]. Khi goc tiép xtc giira song 4m voi bé mat ting thi xay ra
hién tugng tan xa am lam cho thoi gian tlep xUc cua cac phan tr khi
tang va muc giam nang lugng song am phan xa cao hon so voi goc
tiép xtc thap.

Khi thay thé mot 16p xop phing bang mot 1op xop song thi muc
giam tleng on tang 1én 1,5 dBA (hinh 9). Vi vay, d6i v6i nhimg vat

liéu x0p, co bé mit dang song hodc x0p trimg thi ¢6 mure giam tiéng
dn cao hon so v6i cac vét liéu xbp ¢ bé mat phang.
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Hinh 9. Anh hwéng ciia cau triic bé mat vat liéu dén mirc giam tiéng 6n.

4. Két luan

Két qua khao sat cho thay, tiéng on cua mdy nén khi khi hoat
dong dat dén trén 85 dBA gy anh huong 16n dén ngudi van hanh.
Trong 30 phut hoat dong lién tuc thi nhiét do xung quanh may nén
khi tang 1én. Néu sir dung vat lidu 1 tim xdp PU dang song thi mirc
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giam tleng on ting 1,5 dBA S0 VOi thm xop PU dang phang Str dung
vit liéu xOp, bong khoang rét hiéu qua trong giam mirc tiéng on cho
méy nén khi. Khi sir dung két hop 1p x0p PU4 ¢4 dinh bén ngoai
va 2 16p bong khoang 40 ép chit bén trong thi mirc giam tiéng on ¢6
thé dat 15 dBA, dam bao QCVN 26:2010/BTNMT (70 dBA). Két
cau n'c‘ly hoan toan ¢6 thé lap dit va img dung trong thuc té. Dang
két cau va gia tri kiém chu’ng trong nghién cuu co thé duoc sir dung
lam gioi han duorl dé san xuat hop giam tiéng 6n cho may nén khi
co mlrc tiéng on tuong duong. Két qua tir nghlen cuu nay co the
cung cép co so dé mo rong nghién ciru, san xuat hop giam tiéng On
cho cac may nén khi cé cong suét, mirc tiéng on thap hodc cao hon.
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