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Disclaimer

The European Commission's support for the production of this publication does not
constitute an endorsement of the contents, which reflect the views only of the
authors, and the Commission cannot be held responsible for any use which may be
made of the information contained therein.

Tuyeén bé tir chéi trach nhiém

Sy hd tro cua Uy ban chau Au d6i véi viéc san xuat an pham nay khong cau thanh
s xac nhan noi dung. Noi dung nay chi phan anh quan diém cua céac tac gia va Uy
ban khéng chiu trach nhiém vé bat ky viéc sir dung nao ma c6 thé duoc thuc hién tir
thong tin trong do.
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Summary/Tém tit

This 3 ECTS course serves as an advance to indoor air pollution. It provides doctoral
students with advanced knowledge on indoor air pollution control so they can meet
the increasing requirements in the fields of environmental engineering as well as
natural resources and environmental management. The main content of the course
includes the common syndromes when exposed to indoor air pollution; the
relationship between indoor and outdoor air quality; the sources of indoor air
pollutants, including inorganic (asbestos, radon, Pb, particulate matter, CO,, CO,
SO, NO; and 0Os), organic (VOC, formaldehyde, pesticides, PAHs, PCBs),
biological agents (fungi, mold, bacteria and others) and environmental tobacco
smoke, and their health effects; the evaluation of indoor air quality; health risk
assessment; different tools for the control of indoor air pollution. The control tools
include measures through design, operation and maintenance; source control;

ventilation; air cleaning; institutional and educational measures.

Through the course, students will also be enhanced with analytical, synthesis,
presentation and teamwork skills.
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General information / Thong tin chung

EV7022 Indoor air pollution control

1. Tén hoc phan: Kiém soat 6 nhiém khéng khi trong nha

2. Ma hoc phan: EV7022
3. Tén tiéng Anh: Indoor air pollution control
4. Khéi lwong: 3(3-0-0-6)

Ly thuyét: 45 tiét
Baitap:  Otiét
Thi nghiém: 0 gio
5. Poi twong tham du: T4t ca NCS chuyén nganh K§ thuat méi trudng voi hudng
chuyén sdu Céng nghé moéi truong khéng khi
6. Muc tiéu hec phan: Hoc phan nay nham mang lai cho NCS:
e Céc kién thuc nang cao vé Iy luan chuyén nganh céng nghé méi truong
khong khi
e Rén luyén kha niang tu duy vé céng nghé méi truong khong khi
7. Néi dung tom tat:
Két thdic hoc phan, nay ngudi hoc ¢6 kién thirc chuy@n sau vé cac van dé hién
nay cia 6 nhidm khong khi trong nha va tac hai suc khoe cua no; vé cac
phuong phap kiém soat, gom kiém soat ngudn gay 6 nhiém (cac chét vo co,
hitu co va bui ¢6 nguon gbc sinh hoc), kiém soat bang théng gid va kiém soét
bang Iam sach khi.
8. Nhiém vu caa NCS:
Du lop:
Tiéu luan
9. Panh gia két qua:
Murc d6 du gio giang
Kiém tra giira ky
Tiéu luan
Thi két thic hoc phan
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Lectures / Bai giang
Noi dung bai giang
Bai giang bao gom 3 phan:

Phan 1: Nguén va tac hai sirc khée ciaa 6 nhiém khéng khi trong nha (1AP)
Chi d@é 1: Mt sé van dé chung vé 1AP
e Khai niém vé 6 nhiém khdng khi trong nha.
e Dic diém cua cac dang méi trudng trong nha (1E):
o Cac toa nha:
= Nha dan sinh (residential buildings)
= Nha phi dan sinh (nonresidential buildings)
o Céc dang khac: Otd, may bay, tau hoa (trains), tau thay (ship),
V..
e Hoi ching thuong gip khi phoi nhiém IAP:
o Bénh lién quan dén toa nha (Building-related illnesses, BRI)
o Hai chung say toa nha (Sick building syndrome, SBS)
o Bénh/hoi ching lién quan dén cong viéc (Work-related illness
and symptoms).

o MJdi lién hé vé ndng do gitra trong nha va ngoai troi.

Chi @& 2: Chat 6 nhiém vé co (Inorganic pollutants)
e Amiang (Asbestos)
e Radon (Rn)
e Chi (Pb).
e Bui (particulate matter)
o PMgs: Inhalable particulate matter (IPM)

Page 6
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o PMz;s.10: Respirable particulate matter (RPM)
o TSP
e Mot s6 chat khac tir nguén dét:
o CO
o CO;
o SO,
o NO;
e 0Ozon (O3)
Chii @& 3: Chat 6 nhiém hiru co (Organic pollutants)
e VOC (Volative oranic compounds)
e Formaldehyde
e Hoa chét diét sinh vat gay hai (Pesticides)
e PAHSs (Polycyclic Aromatic Hydrocarbons)
e PCBs (Polychlorinated Biphenyls).
Chi @& 4: Tac nhan sinh hoc va khéi thuéc 1a
e Nam méc (fungi, mold)
e Vi khuan (bacteria)
e Cac dang khéc:
o Virus
o Phén hoa,
o Chat bai tiét ctia dong vat (nudc bot, nuée tiéu)
o Long, gau vv.. cua dong vat
o Ve bui (house dust mite)
Chu d@é 5: Khoi thuéc 1a (Environmental tabacco smoke, ETS)
e Mo dau
e Ban chét ly-hoa

e Nong d6 dic trung va mic phoi nhiém
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Téac hai stc khoe

Phan 2: Panh gia chit lwong khéng khi trong nha
Chii @& 6: Thu thap va phan tich duw liéu

Mot s6 diém luu y

Thu thap thong tin trude khi dén hién truong (Thu thdp dé lidu chung)
Thu thap dir liéu tai hién truong

Tién hanh quan tric

Phan tich dir lieu

Chi @& 7: Phwong phap luin quan trac IAP

M& dau

Tinh dong cua IAP

Muc tiéu ldy mau

Thoi gian lay mau (thoi diém, do dai va tan suat lay mau)
Vi tri 1dy mau

Liy mau chia dong va thu dong

Po tbc do trao d6i khéng khi

QA/QC

Chu dé 8: Lay mau thu dong

INTENSE

Khai niém

Phan loai

Liy mau khuyéch tan

So sanh quan tric lién tyc va thu dong

Xac dinh mot sé chat 6 nhidm bang PSD cua Ogawa

Ung dung cta PSD
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Chi @& 9: Nhan dang ngudn thai
e Infiltration factor
e Enrichment factor
e Factor analysis

Chii dé 10: Panh gia rai ro sic khée
e Exposure assessment
e Estimation of non-carcinogenic risk

e Estimation of carcinogenic risk.

Phan 3: Kiém soat & nhiém khong khi trong nha
Chu d@é 11: Kiém soat thdng qua thiét ké, van hanh va baoe dudng tda nha
e Thong qua thiét ké/xay dung tda nha
o Chon san pham cé muac do phat thai 6 nhidm thap, mic do doc
thap:
= Vit liéu xay dung
= D6 noi thét
o Kiém soét cac yéu té khac
= B tri dudng vao gara
=BG tri ctra hat khi cua hé théng thdng gié
= B tri noi dit bép, may in wv..
e Thdng qua van hanh va bao dudng tda nha:= Thuong lién quan dén cac
van dé sau:
o Hé théng sudi/dun nudc nong
o Hé thdng cap nudc

o Kiém soat do am
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Chi @& 12: Kiém soat ngudn thai
e Mot sb nguyén tic chung
o Measures that prevent or exclude, in some way, the use of
contaminant-producing materials, furnishings, equipment, etc., in
indoor environments;
o Elements of building design, operation, and maintenance that
prevent or minimize contamination;
o Treatment or modification of sources directly or indirectly to
reduce contaminant production and/or release;
o Removal of the source and replacement with materials with low
or no contaminant production;
o Measures that prevent the infestation of indoor environments by
biological organisms; and
o Removal of surface contaminants using cleaning measures.
e Phong ngua (Prevention)
o Théng qua san xuit san pham an toan va nang cao chat luong san
pham
o Thong qua nguoi tiéu dung
o Thong qua thiét ké va xay dung tda nha
o Thong qua van hanh va bao dudng toa nha
e Giam nhe (Mitigation):
o Loai bo hoic thay thé nguon
o Xu ly va cai bién nguon
o Kiém soét vi khi hau
e Giai phap cho mot sé dang nguédn cu thé.
o Kiém soéat nguén thai vo co

o Kiém soat ngudn thai hitu co
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o Kiém soat nguén sinh hoc
o Kiém soét khoi thudc 14
Chu d@é 13: Théng gi6
e Thong gio la gi?
e Cac dang thong gid
o Thoéng gio ty nhién
= Thong gio thu dong
= Thong gi6 chu dong
o Thong gi6é cudng birc
= Thong gio6 cuc bo
= Thong gi6 trung tdm =» HVAC (Heating, Ventilation, and Air
Conditioning)
Chu dé 14: Lam sach khi
e Lam sach bui
o Lam sach bang vat liéu loc
o Lam sach biang thiét bi ling tinh dién.
e Lam sach chat 6 nhidm dang khi (hoi):
o Phuong phap hap phu
o Phuong phap hap thu
o Oxy hoa bang xuc tac & nhiét d6 phong

o Lam sach bang thyc vat.

Cau héi tw kiém tra

1. Hoi chung thuong gap khi phoi nhiém boi IAP?

2. Véi loai hinh nha ndo thi c6 thé c6 van dé 6 nhiém bai ozone?

Page 1 1

3. Tac hai suc khoe cta amiang?
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4. Pac diém nao l1am cho Rn gay ung thu phoi véi ty & cao?
5

. Ty I& Indoor/Outdoor cua cac loai bui TSP, PMyg, va PM, s nhu thé nao va tai

sao?

6. Tai sao ty 1€ Indoor/Outdoor cta SO, va NO, <1?

7. Téac hai chinh caa VOC indoor la gi?

8. Tai sao khi quan trac chat luong khéng khi trong nha lai can phai luu y dén
tinh dong cta moi truong nay?

9. Cac kho khan khi quan trac chat lugng khong khi trong nha so véi ngoai troi?

10.Uu diém cua phuong phap lay mau khuéch tan khi quan trac IAP?

11.Céch xir Iy nén méng khi dat xay nha c6 chira nhiéu Rn?

12.Thé nao la aging va bake-out trong kiém soat VOCs?

13.Kha ning xtr Iy 6 nhiém khong khi trong nha cua thuc vat?

«
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Practical works and seminars /Thuc hanh va seminar
Thuwc hanh

Noi dung thwc hanh 1:
Nhan dang nguén thai trong nha va tac hai sic khée cia chiing
Muc tiéu: Gilp nghién ciu sinh hiéu dugc ngudn, ban chat caa céc chat 6
nhiém khong khi trong nha va tac hai stirc khoe cua ching.
Noi dung cu thé gdom:
e Chat 6 nhiém v6 co va tac hai suc khoe cua ching (Amidng, Radon
(Rn), Chi (Pb), Bui; CO, CO,, SO, va NO,: Ozon (Os).
e Chat & nhiém hitu co va tac hai sic khoe cua ching (VOC,
Formaldehyde, Hoa chat diét sinh vat gay hai, PAHs, PCBs)
e Téc nhan sinh hoc: Nam méc (fungi, mold). Vi khuan (bacteria). Cac
dang khéc.
e Khoi thubc 14 (EST)

Noi dung thwc hanh 2:
Xay dung ké hoach danh gia chét lwong khong khi trong nha
Muc tiéu: Gilp nghién ctu sinh nang cao hiéu biét thdng qua viéc van dung
mot cach tdng hop kién thire da hoc dé giai quyét mot bai toan thuc té. Cu thé
la nghién ctru sinh dugc yéu cau xay dung mot ké hoach danh gia chat luong
khong khi trong nha (nha dan sinh hoac phi dan sinh).
Noi dung cu thé gom:
e Thu thap va phan tich dir liéu
e Phuong phap luin quan trac IAP

INTENSE Erasmus+ CBHE Integrated Doctoral Program for Environmental Policy, Management and Technology
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K3 thuat quan tric
L4y mau thu dong
Source identification

Health risk assessment

Noi dung thwc hanh 3:
Xay dung ké hoach kiém soat 6 nhiém khéng khi trong nha

Muc tiéu: Gidp nghién ctru sinh nang cao hiéu biét théng qua viéc van dung

mot cach tdng hop kién thire da hoc dé giai quyét mot bai toan thuc té. Cu thé

la nghién ctu sinh duoc yéu cau xay dung mot ké hoach kiém soat 6 nhiém

khong khi trong nha (nha dan sinh hoac phi dan sinh)

Noi dung cy thé gom:

Seminar

Seminar 1

Kiém soét thong qua thiét k&, van hanh va bao dudng
Kiém soat nguon thai (Source control)

Thoéng gio (Ventilation)

Lam sach khi (Air cleaning)

Thé ché

Giao duc (Education)

Héi chirng thwong gap khi phoi nhiém IAP

Muc tiéu — Giup nghién cau sinh (NCS) nhan dang dugc cac hoi ching

thuong gap khi bi phoi nhiém bai 6 nhidm khdng khi trong nha. Ching bao gom:

e Bénh lién quan dén toa nha” (Building-related illnesses, BRI)

e Hoi chung say toa nha (Sick building syndrome, SBS)

INTENSE
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e Bénh/hoi chung lién quan dén cong viéc (Work-related illness and

symptoms).

Seminar 2
M@i lién hé vé ndng dd giira trong nha va ngoai troi

Muc tiéu — Gitp nghién ciu sinh hiéu dugc maéi lién hé vé nong do cua céc
chat & nhidm khong khi giita trong nha va ngoai troi, dic biét, lién quan dén viéc

maé/dong cira, dén mia, dén hoat dong cia may diéu hoa

Seminar 3
Vin dé radon trong nha
Muc tiéu —Pé trang bi cho NCS thém kién thirc vé Radon: Ngudn, tac hai stc

khoe (dic biét 1a gdy ung thu phoi), quan trac va cach kiém soét

Seminar 4
Héa chat diét sinh vt gay hai

Muc tiéu —Hoa chét diét sinh vat gay hai 1a nhiing chét 6 nhiém trong nha do
con ngudi chi dinh dua vao. Thong qua seminar ndy, NCS s& hiéu hon vé héa chat
diét sinh vat gay hai va va tac hai sic khoe cua chung, tir d6 noi “Khong” hoac han

ché sir dung céc loai hoa chat nay.

Seminar 5
Lay miu thu ddng trong quan tic AP

Muc tiéu — Nham cung cap cho NCS mét cong cu dé quan trac & nhiém khdng
khi trong nha, quan tric phoi nhidm c& nhan ma c6 thé dong thoi thyc hién dugc trén

mot dién rong.

INTENSE Erasmus+ CBHE Integrated Doctoral Program for Environmental Policy, Management and Technology
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Seminar 6

Kiém soat nguén thai
Muc tiéu —Cung cip cho NCS céc kién thuc vé kiém soat IAP théng qua
Kiém soat ngudn thai, gom:
e M5t sb6 nguyén tic chung
e Phong ngura (Prevention)
e Giam nhe (Mitigation)

e Giai phap cho mot sé dang ngudn cu thé

Seminar 7

Lam sach khi (Air cleaning)

Muc tiéu —Trang bj cho NCS cac k§ thuat vé vé 1am sach khong khi trong
nha, gom:
e Lam sach bui: Dung vat liéu loc; Dung thiét bi ling tinh dién.
e Lam sach chat & nhidm dang khi (hoi): Hip phy, Hap thy, Dung chét

xuc tac & nhiét ¢6 phong, Lam sach bang thuc vat

D6i véi mdi budi seminar, nghién ciru sinh dugc cung cip mot danh sach céc
cha d& ma ho nén tim va phan tich céc tai liéu thudc pham vi hoc phan. Trong 16p,

nghién ctu sinh bao cao va thao luan.

_
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Independent work / Tw hec
Noi dung tu hoc bao gdm viéc chuan bi va thuc hién nhiém vu thuc hanh,
chuan bi cho céc buoi seminar, thi cuoi ky, cting nhu doc lap lam chu tai liéu.

Noi dung tw hoc:
Van d¢ ozon trong nha

Cac tac nhan sinh hoc

Khoi thuédc 14

Do tbc d6 trao d6i khong khi

Exposure assessment

Thong gio (Ventilation)

Kiém soat bang Thé ché

Kiém soat bang gido duc

Page 17
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Final control / Thi cudi ky

Viéc thi cudi ky duoc thuc hién dudi hinh thie mot bai kiém tra dién tir, trong
d6 c6 cac cau hoi vé tat ca cac chu dé cua hoc phan. Ngan hang cau hoi chira khoang
100 cau hoi thudc cac loai sau:

- Cau hoi vai céc cau tra loi nhiéu hya chon;

- Cau hoi véi cau tra loi "co" / "khdng™;

- Cau hoi mé - nghién cau sinh phai viét cau tra 1oi téi da 15 dong.

Chuong trinh chon ra 60 cau hoi cho bai thi cudi ky ciing bang cach chon ngau

nhién.

Diém bai thi cudi ky chiém trong s6 60% diém danh gi4 cua cta hoc phan.

C4

MUS
L INTENSE Erasmus+ CBHE Integrated Doctoral Program for Environmental Policy, Management and Technology
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Access to the course / Tiép can khoa hoc

Tat ca cac tai liéu da phat trién cho mon hoc dugc ding trong khoa hoc tir xa
trén co s& nén tang MOODLE. Ban ¢ thé tham gia khda hoc tir xa sau khi dang ky.
Céc tai liéu kém theo ciling dugc dang trén trang web ctia du &n INTENSE:

http://intense.network, http://intense.network/e-modules/.

Lién hé:

Piéu phéi vién truong INTENSE

tai Truong Pai hoc Bach Khoa Ha Noi
PGS. TS. Nghiém Trung Diing.

Vién Khoa hoc va Cong nghé M6i truong

E-mail: dung.nghiemtrung@hust.edu.vn
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