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In this article, the author focuses on building a smart dust filter system
applied to life to clean the air, minimize the harmful effects of air
pollution, especially pollution caused by small dust. Results through
experimental cases and surveys showed that the system automatically
updated the value of PM (Particulate Matter) 2.5 (size of diameter less
than or equal to 2.5 micrometres) and PM10 (diameter size less than
or equal to 10 micrometres) dust concentrations. Based on that, if the
small dust concentration exceeds the allowable threshold, the air
purification function is activated: Increasing the the exhaust fan speed
to increase air flow through the system; The mist generator is turned
on to moisten the air and increase the dust size, making the air
filtration through the activated carbon filter and the heppa filter
maximally effective. In addition, the author builds an application on
the Android operating system with the name ICTUAIr which can
display information about the small dust index in the air at the
locations in the Google maps. The GIS map website has the ability to
update information on the level of air pollution based on data
automatically uploaded from the system location.
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Trong bai béo nay, tac gia tap trung xay dung mét hé thong loc bui
min théng minh &p dung vao doi séng nham lam sach khong khi,
giam thiéu nhirng tac hai ma 6 nhiém khong khi, dac biét 1a 6 nhidm
do bui min gay ra. Két qua qua cac trudng hop thuc nghiém, khao sat
cho thdy hé théng da ty dong cap nhat duoc gié tri nong do bui min
PM (Particulate Matter) 1a PM2,5 (kich thudc duong kinh nho hon
hoic bang 2,5 micromet) va PM10 (kich thudc duong kinh nho hon
hodc bang 10 micromet). Dya vao dé, néu nong do bui min vuot
ngudng cho phép thi chic nang loc khong khi dugc kich hoat: Tang
téc do quat hut gié dé tang luu lugng khong khi di qua hé thong; Bo
phan tao hoi nuéc dwoc bat dé 1am adm khong khi va tang kich thudc
bui, gitp viéc loc khong khi qua mang loc than hoat tinh va mang loc
heppa duoc hiéu qua tdi da. Ngoai ra, tac gia con xay dyng ung dung
trén hé diéu hanh Android véi tén ICTUAIr c6 kha ning hién thi
théng tin vé chi s6 bui min trong khéng khi tai cac diém dat hé théng
dudi dang ban dd Google maps. Website ban d GIS c6 kha ning
cap nhat théng tin vé muac d6 6 nhidm khéng khi dua trén dir liéu
dugc gui 18n ty dong tir vi tri dat hé thong.
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1. Giéi thiéu

Chat lwong méi truong khong khi tai Viét Nam n6i chung va tai cac do thi 1on néi riéng chiu
tac dong do phét sinh bui, khi thai tir c4c hoat dong phat trién kinh té - x& hoi, giao théng van
tai... Trong d6, khi thai tir cac phuong tién giao thong co gidi duong bo, dac biét 1a xe 6 t6, xe
gan may chiém ti I& I6n nhat, dong thoi ciing chiém ty trong 16n trong tong lugng phat thai gay 6
nhiém mai truong khong khi dé thi.

Tir nhitng nam 2000, c4c nha nghién ctru tién phong nhu GS.TS Pham Duy Hién (nguyén
Vién truong Vién Nghién ciru hat nhan Pa Lat), GS.TS Nguyén Thi Kim Oanh (Vién cong nghé
A Chau, Thai Lan) va TS David D Cohen (Té chirc Cong nghé va Khoa hoc Hat nhan Uc) da dit
nén moéng nghién ciru bude dau vé cac chat 6 nhiém trong khong khi cua Ha Noi [1].

Theo d6, giai doan 2002-2005 [2], ndng d6 bui min caa Ha Noi cao hon so véi nhiéu nuéc &
chau A nhu Théi Lan, Philippines, Indonesia, Sri Lanka; va nong do bui PM10 khi d6 d c¢6 xu
hudng cao hon ca An Do, Han Québc va Trung Quéc.

Mot nghién ctiu lay mau trong nam 2007 [3] tai 96 dia diém & Ha Noi chi ra rang, nong do cac
chat & nhiém dang khi SO, va Benzen ¢ dudi ngudng quy chuan caa Viét Nam (QCVN), riéng
NO; ¢6 diu hiéu tiém can hoic vuot & noi thanh. Céc nha khoa hoc ciing tim ra quy ludt, moa heé
(thang 5-9) & Ha Noi thuong ¢d mirc ¢ 6 nhiém dang hat thap hon nhiéu so véi mua dong (thang
10-2). Hién tuong nghich nhiét [4], nhit 1 vao mua dong, khién muc do 6 nhiém ban dém co thé
cao hon khoang 2 lan so véi ban ngay.

Nguy hai nhat 1a bui min gém nhiing hat nho bay lo ling trong khong trung nhu PM2,5 hoac
PM10, khi tham thau qua duong ho hap s& 1a nguyén nhan tiém an cua hang loat cac cin bénh,
anh huong dén stc khoe cong dong. Phoi nhiém véi 6 nhiém byi PM ¢6 thé 1am tang ty 1¢ nhap
vién va tir vong, do d6 gop phan anh hudng dén tinh hinh sic khoe cong cong & Viét Nam. Phan
tich béo c4o ganh ning bénh tat toan cau [5] chi ra rang sé nguoi chét boi phoi nhiém PM2,5 &
Viét Nam tir nam 1990-2015 ¢6 xu hudng tang, tr muc khoang trén 26.000 ngudi/nam 1én trén
42.000 nguoi/nam. Viét Nam ciing 1a mot trong nhimg nuéc co mat do tir vong vi 6 nhiém khéng
khi & muc trung binh khé trén thé gii.

WHO ciing udc tinh, nam 2016, Viét Nam c6 hon 60.000 ngudi chét vi bénh tim, dot quy, ung
thu phéi, tic nghén phdi mén tinh do 6 nhidm khong khi gay ra.

Pung trude thuc trang 6 nhidm khong khi ngay cang co xu hudng ting, tac gia da thuc hién thiét
ké va ché tao hé théng loc bui min théng minh nham giam thiéu nong d6 bui min PM2,5 va
PM10 tbi da vé6i chi phi thp, hiéu qua cao dé c6 thé sir dung trong ho gia dinh, truong hoc, nha
xudng, bénh vién. .. gop phan cai thién chat lugng khdng khi, nang cao siic khoe con ngudi.

2. Xay dwng hé théng loc bui min théng minh

2.1. Giai phap

Dé xay dyng hé thdng, yéu cau phai giai quyét cac van dé sau:

- Thiét ké thiét bi hat va loc khong khi c6 kém giam sat lwong bui min xung quanh khu vyc
dt thiét bi (ho gia dinh, truong hoc, nha xuéng, bénh vién...).

- Thiét bi loc bui dugc két ndi internet thdng qua wifi.

- C4c thdng s vé lugng bui (PM2,5; PM10) duoc theo dbi va diéu khién thdng qua website
hoac tng dung trén dién thoai di dong.

- Thiét bj c6 thé tu dong diéu chinh téc d6 hit twong tng vai cac mic 6 nhiém nhiéu hay it.
2.2. Xay dung hé théng
2.2.1. So do ngi canh hé thong

So d6 ngit canh cua hé thong duoc thé hign trén hinh 1. O do, céc thiét bi loc byi s& thu thap
chat luong khong khi théng qua hai théng s6 la nong d6 bui min PM10 va PM2,5. Céc théng s6
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nay dwoc gui Ién internet thong qua két néi wifi. Nguoi ding ¢ thé giam sat dugc cac chi sb bui
trong phong (khu vyc can lam sach khéng khi) théng qua trng dung trén dién thoai Android hoac
trén website theo doi.

Internet

Thiét bi loc bui

Hinh 1. So @6 ngat canh cuia hé thong

BO XU ly Wifi
trung tam ESP8266

2.2.2. So do khéoi hé thong

Clra tra gid

| /I:Lu‘di locHepa

Ludi loc than
hoat tinh

w e

Cu‘a hut gio

BO d ieu
khién hai
nu'dc

Hinh 2. So d6 khéi hé thong

Hé théng bao gom:

- B6 phan cam bién nong do bui min PM2,5 va PM10.

- Thanh phan loc khéng khi cong suét 1n.

- Phan mém thu thap dir liéu va diéu khién.

- Phan mém ung dung trén hé diéu hanh Android.

Hé thong loc va b phan cam bién s& dugc lap dit tai khu vic can 1am sach khdng khi. Cac dir
liéu cam bién s& duoc giri vé hé thdng thu thap va diéu khién. Néu nong d6 bui min vuot qué
ngudng cho phép (néng do bui min PM2,5 >30 ££g /m® va PM10 > 60 g /m), h¢ théng s&
diéu khién thanh phan tao hoi nudc dé loc khdng khi bang phwong phap hoi nudc. Dong thoi,

http://jst.tnu.edu.vn 13 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 226(07): 11 - 17

ngudi ding c6 thé theo ddi muc do 6 nhidm hay két qua qué trinh loc bui tai cac khu vuc bi 6
nhiém trén tng dung Android.

So d6 khéi hé thong dugc thé hién trén hinh 2, bao gom:

- Khéi xir Iy trung tam: La vi diéu khién sir dung ngdn ngit lap trinh Arduino, c6 chirc ning xir
ly dit liéu tir cam bién va didu khién toan bo cac khéi chire ning trong hé thdng.

- Khi Wifi ESP8266: La khéi két ndi wifi. Khéi xir ly trung tam s& giri dit liéu cam bién Ién
internet thong qua két ndi wifi.

- Khéi diéu khién dong co: C6 chie ning didu khién toc do quat hit gi6 theo thdng sé bui cam
bién dugc.

- Khéi cam bién bui: Sir dung module cam bién bui SDS011 thé hién & hinh 3, module nay st
dung nguyén tic quang hoc laze, c6 thé cam bién dugc ndng do hat bui PM2,5 va PM10 trong
khong khi. Module c6 tich hop quat hat tu dong hat ludng khi vao trong budng cam bién. Pau ra
ky thuat sé c6 do chinh xac cao.

- Khéi diéu khién hoi nuéc: C6 chirc ning phun suong bang phuong phap tao hoi nugc thong
qua s6ng siéu &m. Bui sau khi di qua ludng hoi nudc s& bam vao cac hat nude va duogc giir lai tai
luéi loc thé.

- Ludi loc thd: C6 chirc ning ngan chan bui ban vira duoc lam am

- Luéi loc than hoat tinh: C6 chirc nang khtr mui, va 1am khé ludng khi vira di qua luéi loc tho.

- Ludi loc Hepa: C6 chirc nang loc cac bui min PM2,5 con lai trong khéng khi.

3. Két qua
3.1. Két qua xdy dung phén cieng

Hinh 3. Cam bién bui SDS011 Hinh 4. San phdm sau khi hoan thién

Hinh 4 1a anh chyp hé théng sau khi hoan thién véi cac thong sé:
- Kich thudc: 85 cm x 32 cm x 32 cm

- Thé tich khong khi: 185 m3/h

- Do on: 59 dBA

- Kha ning cam bién bui: PM10 va PM2,5.

3.2. Ung dung ICTUAir chay trén hé diéu hanh Android

Chuong trinh ICTUAIr trén di¢n thoai Android dé theo déi thong s6 chat lwong khong khi
dudi dang ban do6 truc quan nhu dugc mé ta trén hinh 5.
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Hinh 5. Biéu nong va giao dién ing dung ICTUAIr Hinh 6. Hinh dnh ddng nhdp vao website

- Biéu tuong location: Vi tri dat h¢ thong

- PM2,5: Thong 6 nong d6 bui min PM2,5

- PM10: Théng s0 nong do bui min PM10

- Vuing lay mau véi chi s6 bui min PM2,5:

+ Hién thi mau xanh (ngudng an toan) d6i véi nong do bui min <30 g /md,

+ Hién thi mau vang (nguong nguy hiém) ddi véi nong do bui min > 30 ££g /m® va <100 1g
/m3,

+ Hién thi mau d6 (cuc ki nguy hiém) déi véi nong do bui min >100 £g /md.

3.3. Website

Dia chi website: http://125.214.0.122:82/Home.aspx

Hinh 6 biéu dién giao dién ding nhap vao website. Str dung tai khoan dang nhap duoc cip
hoac st dung tai khoan mic dinh: Tai khoan: VTHANG; mat khau: 123456

Giao dién website nhu hinh 7 bao gom cac thanh phan:

ITRUONGIDAIHOGCONGINGHE Tr TRUVENTHONG
T wzm (2 winc ortu e
Ban do Vé tinh s
o] N ¢ T c
Lo | AN Qua o4t
Jouin ]
m

kranh0a@

n xe khach trung

ET THANG ~
Bén )
forzs2] :.»mp-.“rw,,;o CATER
n—fmun;xo m

Hinh 7. Giao dién website
- Quan tri: Di téi trang théng ké dit liéu cap nhat theo thai gian.
- Biéu tuong location: Vi tri dat cam bién va hé théng loc.
- Cap nhat: Thoi gian 1an cudi cung thiét bi cam bién gui dir liéu 1&n website.
- Chi s6 bui PM2,5: Thong sé nong do bui min PM2,5
- Chi 6 bui PM10: Thong s ndng d6 bui min PM10.

3.4. S6 ligu khi vgn hanh thec té
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Hé thdng duogc thir nghiém trong phong gia dinh c¢6 dién tich 30 m?, do ngay 22/01/2021. Sau
khi chay hé thdng 03 gio thi két qua cho thay cac chi sb nong do bui min giam theo thoi gian va
vé ngudng an toan, cu thé két qua thu thap trén website theo doi nhu bang 1 va hinh 8.

Bang 1. Két qua nong dé bui thu thap trén website

STT PM25 PM10 UPDATE TIME STT PM25 PM10 UPDATE TIME
1 1495 1834 22/01/2021 08:00 21 87 1275 22/01/2021 09:40
2 149 1835 22/01/2021 08:05 22 86.1 123.9 22/01/2021 09:45
3 1496 176.8 22/01/2021 08:10 23 854 1234 22/01/2021 09:50
4 1431 175.6 22/01/2021 08:15 24 79  118.7 22/01/2021 09:55
5 140.5 176 22/01/2021 08:20 25 76.8 110.9 22/01/2021 10:00
6 1354 1711 22/01/2021 08:25 26 749 1074 22/01/2021 10:05
7 133.9 172 22/01/2021 08:30 27 70.7  105.5 22/01/2021 10:10
8 132.2  168.3 22/01/2021 08:35 28 62.2 103.2 22/01/2021 10:15
9 1253 1611 22/01/2021 08:40 29 60.8 102.6 22/01/2021 10:20

10 123.7  159.3 22/01/2021 08:45 30 55.2 97.5 22/01/2021 10:25
11 1164 158.2 22/01/2021 08:50 31 51.6 91.8 22/01/2021 10:30
12 1141 158.6 22/01/2021 08:55 32 52.2 84.9 22/01/2021 10:35
13 1126  158.2 22/01/2021 09:00 33 49.9 80.1 22/01/2021 10:40
14 1132 1535 22/01/2021 09:05 34 45.1 74 22/01/2021 10:45
15 1106 1511 22/01/2021 09:10 35 39.5 72.9 22/01/2021 10:50
16 104.7 149.6 22/01/2021 09:15 36 37.3 67.7 22/01/2021 10:55
17 100.9 1448 22/01/2021 09:20 37 36 63.2 22/01/2021 11:00
18 97.8 1444 22/01/2021 09:25 38 32.2 58.3 22/01/2021 11:05
19 946 1379 22/01/2021 09:30 39 27 42.7 22/01/2021 11:10

20 948 131.2 22/01/2021 09:35

Céc gié tri nong d6 bui min PM2,5 va PM10 ciing duoc hién thi trén man hinh LCD cua thiét
9 va trén ung dung ICTUAir nhu hinh 10.
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Hinh 9. Nong do bui dwoc hién thj trén LCD tgi

Hinh 8. Két qua hién th;i trén website thict by
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Hinh 10. Hinh anh hién th; trén dién thogi di déng
4. Két luan

Bai bao trinh bay qué trinh thiét ké hé thdng loc bui min théng minh gép phan mang lai hiéu
qua cao trong linh vuc loc khéng khi. Hé théng gitp giam thiéu t6i da nong d6 bui min PM2,5 va
PM10 trong khong khi, tir d6 han ché dwoc nhirng tac hai ma nhitng loai bui min nay co thé gay
ra téi sac khoe ching ta. Hé théng hoat dong kha chinh xéc, 6n dinh, hinh thic nho gon, giao
dién ung dung ICTUAIr va Website d& sir dung. Hé théng hoan toan tw dong va gui cac chi sé
nong d6 bui min v& may tinh (dién thoai) gidp cho viéc quan ly, giam sat thuan lgi va hiéu qua.
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