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Nghién ctiru ang dung hop giam am cho may thoi khi trong hé thong
Xt ly nudce thai tai bénh vien MEDLATEC
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! Truong Dai hoc Bach khoa Ha Ngi
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TOM TAT

Khi hoat dong may thoi khi trong hé thong xir 1y nudc thai phét sinh tiéng én thuong 16n hon 80,0 dBA,
gay anh huong I6n dén cong nhan van hanh. Vi vay, viéc giam tiéng 6n do may thdi khi gay ra 1a rt can
thiét. Nghién cau tién hanh khao sat muc tiéng on, nhiét do va thiét ké hop giam am tir cac vat ligu xop
Poly Urethane (PU), go cting va thép. Nghién ciru da tién hanh do dac, danh gia tiéng 6n, nhiét d¢ bén trong
va bén ngoai hop giam am dé co co so didu chinh cac gisi han thoi gian chay va thoi gian nghi cho may
thdi khi. Két qua do tiéng dn cho thiy, muc tiéng dn nén trong gid 1am viéc tir 43,4 - 59,5 dBA. Mic tiéng
on trong khong gian dat may thoi khi tir 68,1 - 83,2 dBA véi béan kinh khao sat tir 1 - 5 m; nhiét do bé mat
tang dén 40°C sau 16 gio chay lién tuc. Che chan may thoi khi bang hop giam am va chay trong 55 phdt thi
nhiét do bén trong hop tang dén 50°C; mirc tiéng on giam tir 2,0 - 15,0 dBA va phu thugc vao mau thiét ké.
Véi hop giam am dang hé, cau trdc 3 16p: xop PU day 20 mm, g cimg day 15 mm, thép day 1 mm dugc
g dung dé che chin cho may thoi khi vai thoi gian chay/thoi gian nghi 1a 120/60 phut thi dat muc tiéu
han ché mic tiéng on dén duai 70,0 dBA (QCVN 26:2010/BTNMT) va nhiét do bén trong hop duy tri dudi
50°C.

Tir khéa: giam am, may thoi khi, nudc thai, nhiét do, tiéng on, vat liéu.

1. Pit vén dé

Tai Bénh vién da khoa MEDLATEC, ngudn nudc thai sinh hoat va nuéc thai bénh vién tap trung tai bé
diéu hoa va di vao cac bé xir Iy sinh hoc. May thdi khi dé cung cap khong khi cudng birc vao bé xir ly sinh
hoc dugc dat trén bé mét nén nha, khi hoat dong s& phat sinh tiéng on va anh huéng dén qua trinh lam viéc
ctia con ngudi (LY Ngoc Kinh, 2011; Nguyén Xuan Nguyén, Pham Hong Hai, 2004). Khi con nguoi phdi
lam viéc thuong xuyén trong moi trudng co ngudn 6n I6n thi sire khoe s& bi anh hwong voi cac biéu hién
nhu dau du, chéng mat, mét moi (Vinita et al., 2008). Trudce ddy, nhan vién van hanh tai bénh vién da st
dung hop mut kin dé che chan may thoi khi. Tuy nhién, sau mot thai gian chay thi méay théi khi da bi hong
do nhiét d6 qua cao ma khong dwoc kiém tra, diéu chinh hop 1y. Pong co dién khi hoat dong sé sinh nhiét,
toa ra bé mat vat liéu va khuéch tan ddi luu ra ving khong khi xung quanh. Cac diéu kién vi khi hau nhu
nhiét d9, d6 4m va ham lwong bui anh hudng dén qua trinh truyén dong cua céc chi tiét va toan b thiét bi;
dé khuyén céo cho tirng san pham thi nha san xuat thuong kém theo gigi han nhiét d6 dé ngudi sir dung co
phuong 4an bd tri, van hanh thich hop nham tiang hiéu suat sir dung va kéo dai tudi tho cia may (Nguyén
Do&n Y, 2005; Pham Xuan Toan, 2003). May théi khi Ia té hop cua nhiéu chi tiét va dong co dién 1a mot
b6 phan cu thanh san pham. Khi hoat dong thi nhiét d6 bé mat than may s& ting va tiéng n phét ra lién
tuc (Longtech, 2008; Nguy&n Bin, 2004). Trén thi truedng, c6 mot s6 san phdm hop giam am danh cho may
phat dién, loa,... va vat liéu tiéu 4m, cach am dé thi cong trong cac cong trinh dic thi hay cAc tda nha
(Francesco et al., 2010; Maria et al., 2011). Nhung, viéc nghién cuu, thiét ké bo phan che chéan giam tiéng
on cho may thdi khi trong hé théng xtr Iy nuée thai tai méi treong Viét Nam van chwa duge dé cap nhiéu;
viéc danh gia anh huong cua vat liéu khi st dung hop giam 4m dén nhiét do bén trong chua c6 nghién ciru
cu thé. Khi khao sat va thiét ké, cong trinh xir 1y nudc thai thudng wu tién b tri xa khu dan cu, doi véi cac
hé théng bt buoc phai lap dat dé xa ly tai nguon thi viéc con ngudi phai thuong xuyén tiép xuc 1a khong
thé tranh khoi.

Vi véy, nghién ciru tng dung hop giam am 1a can thiét cho may thoi khi trong hé théng xir 1y nudc thai
tai bénh vién da khoa MEDLATEC. M4y thdi khi dang hoat dong trong thuc té, chwa c6 cac bo phan che
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chin dat yéu cu va du didu kién dé xac dinh céc thong s dic trung vé tleng on, nhiét do may Tu do,
nghién cuu xay dyng cdc phuong an thiét ké mé hinh hop giam am dé giai quyét muc tiéu han ché tiéng 6n
va dam bao yéu cau k¥ thuat trong viéc van hanh may thoi khi.

2.Cosély thuyét va phwong phap nghién ciru
2.1. Déi twong nghién ciru

Hé thong xir Iy nuéc thai dat dudi ting ham cua tda nha bénh vién da khoa MEDLATEC véi dién tich
mat bang trung binh: chiéu rong 1a 6,5 m va chiéu dai 1a 10,0 m. Nghién ctu sir dung may thoi khi kiéu
canh guong cua hing Longtech, ma san pham LT040, dugc lap dat trong hé thdng véi muc dich cung cap
khong khi cudng birc vao bé hiéu khi sinh hoc.

Bang 1. Thong sé ky thugt ciza may thai khi LT-040 (Longtech, 2008)

STT | Thong so6 Don vi Giatri
1 Cdng suat kw 1,5

2 S6 vong quay vong/phut 2550
3 DPuong kinh ong day m 0,4

4 Luu Iuong khong khi m3/pht 0,94

5 Cot ap mH20 5

2.2. Vat liéu thuc nghiégm

Céc vat liéu pht hop dé thiét ké hop giam am trong nghién ciu nay la x5p PU 25, gb cing va thép (Bang 2).
Bdang 2. Dac tinh vt liéu va kich thiéc hgp giam &m

At 1ia Khdi luong riéng, | Kich thudc bién ngoai, mm
STT | Vatlicu kg/m® I Poddy | Chidudai | Chidu rong | Chidu cao
1 Xbp PU (x6p) 25 20 880 480 500
2 Gb cing (gd) 500 15 950 550 550
3 | Thép 7800 1 1000 600 600

bé khao sat kha nang han ché tiéng o6n cua viéc két hop vat liéu thi nghién ciru da xay dung 6 mo hinh
két hop 3 loai vat liéu dang ma. Khoang céch gitra cac bé mat tir trong ra ngoai dugc giGi han trong khoang
20 mm. Dic diém va kich thuéc cua cac mo hinh bao gdm: MH1: xop hd mit trén (kich thude bé mat mé
480*880 mm), gd kin; MH2: xdp hé mat bén (kich thude bé mat mo 500880 mm), g kin; MH3: gb ho
mat trén (kich thugc bé mat ma 550%950 mm), thép ma 16; MH4: gb hd mit bén (kich thuéc bé mat mo
550*950 mm), thép m& 15; MH5: xdp hd mit trén (kich thudc bé mat ma 480*880 mm), gb ha mit bén
(kich thudc bé mat mé 550*950 mm), thép ma 15; MH6: x6p hé mit bén (kich thude bé mat ma 500*880
mm), gd ho mit trén (kich thude bé mat mo 550*950 mm), thép ma 16.

Nghién ctru khao sat mic tiéng 6n bén ngoai va nhiét do bén trong hop giam am. Panh gia kha nang han
ché tiéng on va muc tang nhiét, chon moé hinh phi hop dé wng dung va thiét 1ap cac ché d6 van hanh thoi
gian chay/thoi gian nghi tir 30 phdt - 3 gio va theo ddi muc tang, giam nhiét do theo cac giai doan twong
ing. Két qua thu dugc dé chon ra thiét ké hop giam am thich hop nhit img dung cho may thdi khi tai bénh
vién da khoa MEDLATEC.

2.3. Phuwong phdp do dac, phan tich

Thong sb nhiét do trong nghién ciru nay dugc theo ddi bang nhiét ké dign tir F1-88 cua héng Fujimax,
bai Loan. Truong hop do nhiét do moi truong thi nhiét ké duoc lap tryc tiép tai duong dng dan nudce thai
vudng goc véi nén nha va gan khong gian dat may thoi khi. Truorng hop do nhiét do may thoi khi va nhiét
d6 moi truong dugc do dong thoi bang nhiét ké dién tir F1-88 va nhigt ké thuy ngan Gemlead, Trung Quoc
Murc tiéng 6n trong nghién ctru gom mirc tiéng dn nén va mc tiéng on ciia may théi khi duge do bang thiét
bi Center 320 cua hang Center, Dai Loan theo TCVN 7878-2:2010 va danh gia theo TCVN 7878-1:2008
(TCVN/TCA43, 2008).

3. Két qua va thio lugn ) ]
3.1. Bién thién tiéng on may thoi khi dén méi trwong xung quanh

Mt bang khao sat duoc xay dung thanh cac luéi diém theo trén cac dwdng tron ban kinh tr 1 - 5 m
(Hinh 1). Trong vong ban kinh 1 m thi mai diém do c6 mirc dn khéc nhau, chénh léch tir 1,0 - 2,0 dBA.
Diém do V13 c6 bé mat phan xa 16n nhat nén mirc dn thap hon so v6i V11 12 0,5 - 2,5 dBA. Trong vong
ban kinh 3 m, mic 6n trung binh thap hon vong 1 m tir 3,0 - 6,0 dBA; dao dong trong khoang 75,0 - 76,0
dBA. Muc tiéng on do may thdi khi phat ra giam dan theo khoang cach do tir 80,5 - 70,0 dBA vdi ban kinh
tr 1,0 - 5,0 m (Hinh 1).
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Hinh 1. Vi tri cac diém do va két qua khdo sat mic on tai ban kinh 1, 3, va 5 m
3.2. Khd nang giam am ciia cac logi vt ligu

Am thanh khi dén bé mat thi c6 thé gdy nén rung dong cho toan bo két cau (Nguyn Dodn Y, 2005;
Nguy@n Bin, 2004; David et al., 2009; Randall, 2011). Hé sb cach am cua thép la 27,0 dBA, gd 1a 21,0
dBA, xdp tir 2,0 - 3,0 dBA va bong khoang tir 12,0 - 15,0 dBA. Mc tiéng on: & béan kinh 1 m 12 80,2 dBA
véi x6p; 76,9 dBA vai gd; 77,2 dBA vai thép; o ban kinh 3 m 12 76,1 dBA véi x6p; 71,5 dBA véi gd; 73,6
dBA véi thép; & ban kinh 5 m 14 70,5 dBA véi xop; 65,2 dBA véi gb va 66,5 dBA voi thép. Do day cua vat
lieu anh huong dén kha nang han ché am thanh, d6i véi vat liéu ¢ khdi lugng riéng thap hon, kich thuéc
nho hon nhung d6 day I6n hon thi kha nang cach am c¢o thé cao hon so véi cac vat liéu c6 dic tinh nguoc
lai nhu gd va thép. Viéc sap dat phai dya vao dac tinh ngudn on va muc tiéu giam 6n dé lya chon loai vat
ligu co d xop, do phang va céc kich thuéc phi hop nham dam bao yéu cau vé tiéng on va phi hop vei cac
thiét ké khong gian khéc trong cdn phong hodc dia diém dat may thdi khi. V&i 3 mo hinh ket hop 2 16p
dang: xop + gd; gd + thép; xbp + thép dé khao sat kha nang giam am. Khi st dung két cau xbp va go XOp
va thép chi chénh léch tir 0,5 - 1,5 dBA; vai két cAu gd va thép thi muc tiéng 6n thip hon so vai 2 két cAu
con lai tir 2,0 - 3,0 dBA (Hinh 2).
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Hinh 2. Mizc tiéng on khi siz dung hgp giam am 1 Iép va 2 lép
3.3. Kha ning giam am va giam nhigt ciia cac két cdu két hep dgng he

Murc tiéng on trong vang ban kinh tir 1 - 5 m sau khi lip dat cac mé hinh 1a: véi MH1 tir 67,2 - 76,7
dBA; MH2 tir 64,5 - 75,2 dBA; MH3 tir 61,9 - 72,1 dBA; MHA4 tir 60,3 - 71,0 dBA (Hinh 3). Mic tiéng on
sau khi lap dat céc loai két ciu MHS5, MH6 déu duai 70,0 dBA. Tuy nhién, muc tiéng on cua loai két ciu
MHS5 thap hon khoang 1,0 - 1,5 dBA so véi MH6 (Hinh 3). Viéc loai bo mot s6 bé mit vat ligu s& dan toi
su thay d6i duong truyen ctia séng &m va muc giam tiéng n. Su va cham cua bé mat ap suat am gitra cac
vat liéu khéc nhau dan toi mac giam khéc nhau. Viéc tao khe hg s& giam mot phan mirc giam tleng on
nhung s& tang cudng su luu thong khong khi bén trong hop (V6 Chi Chinh, 2005). Sau 20 phit dau hoat
dong, nhiét do bén trong hop giam &m dang MH1, MH2, MH3, MH4 ting “dén 27,3 - 28,1°C va tiép tuc
tang dén 41,2 - 45,9°C sau 55 pht. B6i véi hop giam &m MH5, MH6 thi nhiét do bén trong ting dén 46,2
- 47,90C sau 55 phut; véi MHS thi cao hon 0,5 - 2,00C so véi MH6 (Hinh 4).
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Hinh 3. Muic tiéng on khi si- dung hgp giam am ¢6  Hinh 4. Nhi¢z @6 bén trong hgp giam am dang mo
ket cau dang ho

3.4. Thiét lap ché dé van hanh cho may thai khi

May théi khi khi van hanh gom 2 giai doan khai dong va 6n dinh, giai doan khoi dong s& dan thich nghi
V6i mbi trudng va nhiét d6 may tang cham, ting dot bién va dan 6n dinh (Vinita et al., 2005). Khong khi
tir ngoai vao trong dugc hoa tron va hinh thanh mot 16p nhiét mai, 16p nhiét nay dac trung cho nhiét 36 moi
trueong bén trong hop (David et al., 2009). Khi dé thiét lap thoi gian chay/nghi cho méy théi khi thi nhiét
do, muc tiéng on bién doi theo cac ché do khéac nhau (Hinh 5). Thoi gian chay cang Ién thi nhiét do trong
hop cang cao. Tur két qua trén, nghién ctu lya chon mé hinh MH5 dé theo déi muc tiéng dn khi van hanh.
Murc tiéng on ciia may théi khi khi che chin bang hop giam 4m MHS5 déu thap dudi 70,0 dBA (Hinh 6).
Trong 1 gid hoat dong dau tién, nhiét d6 bén trong hop giam 4m ting tir 23,2°C dén 45,1°C va ting dén
53,0°C sau 3 gio. Khi nhiét d6 moi truong ting qué cao thi s& thay doi trang thai khéng khi, su bién doi
giira nhiét d6 va &p suat s& 1am thay doi mat do thé tich khi va hiéu suat qué trinh nén truc tiép bi anh huong.
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Hinh 5. Nhi¢ @6 bén trong hgp giam am khi thiet  Hinh 6. Muc tiéng on khi van hanh méy,thé’i khi
Igp céc ché do vdn hanh vdi hgp giam am MHS5 khi thiet Igp ché do thoi
gian chay/nghi 1a 120/60 phat

4. Két luan

Tir cac két qua nghién ciru cho thdy, méy théi khi khi van hanh cé muc tiéng dn 16n, ¢ kha ning anh
huaong 16n dén siic khoe cdng nhan van hanh. Viéc sir dung cac bo phan che chan c6 kha nang giam am cho
méy thdi khi. Tuy nhién, két qua khao sat cho thiy khi méy théi khi hoat dong kéo dai thi nhiét do s& ting
cao 1én dén hon 400C, néu sir dung cac bo phan che chin dang kin thi nhiét do c6 thé tang dén hon 500C,
¢6 nguy co anh huong dén hiéu suat va tudi tho ciia may. Cac hop giam am dang ma co kich thuéc pha
hop, thira huong cac yéu té thuan lgi xung quanh thi dat muc tiéu han ché tiéng on va diéu hoa nhiét d6 bén
trong. Nghién ciru da lya chon ra két cdu dang ho véi cau tric 3 16p xdp PU, gd cing va thép; hop giam
am c6 két cau nay han ché mic tiéng 6n ciia may thoi khi dén dudi 70,0 dBA va nhiét do bén trong hop
giam 4m dén dugi 50°C. Két qua nghién ciru da hinh thanh dwgc mau san pham hop giam am danh cho méay
thdi khi cua hé théng xir 1y nuéce thai tai bénh vién da khoa MEDLATEC va c¢6 kha ning tng dung cho cac
loai méy thdi khi twong tu sir dung trong cac tram xu 1y nudc thai.

Loi cam on

(Céc téc gia tran trong cam on sy ho trg cia PKHKHN va Bénh vien MEDLATEC vé co s vat chat va
diéu kién dé hoan thién nghién ctu nay.
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ABSTRACT

A study on reduction of noise from air blower in the wastewater
treatment plant at MEDLATEC hospital

Do Khac Uan*, Nguyen Manh Cuong* Nguyen Quoc Phi?
! Hanoi University of Science and Technology
2 Hanoi University of Mining and Geology

During opreration, the air blower in the wastewater treatment plant could make a noisy over 80.0 dBA,
resulted in affecting the health of the opreration workers. Therefore, it is necessary to reduce the noise
from the air blower. This study was carried out to test the noisy levels and variation of temperature during
noisy reduction by using several materails, such as Poly Urethane (PU), wood, and iron. The operation time
of the air blower was adjusted and controlled by monitoring the noisy level and temperature in the noisy
reduction box. Based on the observations, the noisy level during working time was veried from 43.4 to 59.5
dBA. The noisy level in the air blower room was in the range of 68.1 - 83.2 dBA within 1 to 5 m. The
temperature in the room was increased to 400C after 16 h of the continuous operation. When the air blower
was covered by the reduction box, the noisy level was reduced from 2.0 to 15.0 dBA, depending on the
materieals used. Whereas the temperatures inside the bos was increased up to 500C when the air blower
was operated about 55 min. It is intersting that with the openned noisy reduction box using 3 layers of PU
(20 mm thick), wood (15 mm), and iron layer (1 mm), the noise could be controlled well below 70.0 dBA
when the air blower was operated with the on/off mode of 120/60 min. At that condition, the temperature
inside the noisy reduction box could be controlled lower than 50°C.

Keywords: noisy reduction, air blower, wastewater, temperature, noise, material.
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