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Pat van deé

 Théng khi trong céc co s& vy té da dwoc biét
va van dung 4t rat 1au doi tai cac quoc gia trén
thé gioi.

« Tai Viét Nam nhiéu bénh vién ttr théri Phap dé
lai cling d4 co kién trdc loi dung viéc théng gié
t nhién lam:sach maoi trweong Bénh vién.

» Hién nay nhiéu Bénh vién tai nuwéc ta khong
quan tam dén van dé thdng khi trong Bénh
vién dé dam'bao mai trwdng cham séc y té an
toan.
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Khai niém vé thdng khi tw nhién trong cac co’
sQ.y té
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M& ta khai niém théng khi

Murc thay ddi khéng ktn’ khuyén nghi méi gio’
(ACH) dé phong va kiém soat lay nhiem
Cach tinh ACH thong dung

S dung luéng khong khi co dinh hwc’)’ngﬂé
giam nguy co lay truyén bénh truyén nhiém
M@ ta céch toi da héa thdng khi tw nhién



NOi dung chinh

A. Khai niém thong khi
> .Khongkhithay déi méi gio
> Ludng khi dinh-hwéng
> Cac loai h& thong théng khi
B. Thong khi tw nhién
> GIO
> Tinh thé tich khi
C. Cach tinh lwu lwong khi thay d6i méi gi®»
(ACH)



A. Thong khila gi?

« Chuyén ddng ctia khéng khi
« “Thoi” va / hodc “hut” cac hat va khong khi
« Tt nhat 1a cach théng khi co kiém soét



Cac loai thong khi

1. Thong khi tw nhién

> Néu kha thi, hay st dung téi da hé thong
thong khi tw nhién truwdc khi xem xet cac hé
thong thdng khi khac.

2. Thong khi co hoc

3. Thong khi hon hop



Thong khi tw nhien

Puwoc tao ra bang cach sir dung céc luéng
khéng khi bén ngoai dwoc tao ra bdi cac
lwe tw nhién nhu:

> Gio
> Suw khéc.biét vé nhiét dd (chénh léch
trong ngoai)

Céc phong duoc théng khi tw nhién co thé
dat duoc toc do thong khi (ACH) rat cao
trong diéu kién ly twdng thiét ké hop ly



Thong khi tw nhién—Thiét ké
phong cach ly dwong thong Khi

Dat glwo’ng canh cira sb
Ctlra sb va clra chinh mé
Vung xung quanh phai
théng khi tot = hoa l6ang
khi nhanh

Néu hanh lang khéng théng
khi tot, ddng clra chinh

C6 thé gan thém quat hut
dé tang lwu thdong khi ra vao
qua clra sb

Toile

Environmental Ventilation: Respiratory Infection Control in Health Care Facilities



Thong khi tw nhién
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Introduction, Passive design, Natural ventilation, History, Correctional Services, Fort Hare, Brooklyn Chest, Conclusions

Ong théng gié cta Bénh vién Baltimore’s
John Hopkins
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Introduction, Passive design, Natural ventilation, History, Correctional Services, Fort Hare, Brooklyn Chest, Conclusions

Khoa Y Bénh vién John Hopkins
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Introduction, Passive design, Natural ventilation, History, Correctional Services, Fort Hare, Brooklyn Chest, Conclusions
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Ban chat cla Phong ngiva va Kiém soéat
. Nhiém trung (IPC)

— Ké hoach hanh déng kiém soat nhiém trung lao.
— Ngweoi dwoe chi dinh dé phong ngtra va kiém soat nhiém trung lao (IPC)
— Nhan vién dwoc dao tao vé TB, IPC.
Kiém soat hanh chinh:
— Thei gian trieéc khi cac tu nhan dwoc sang loc (trong vong 6 gi®).
— Nguyén tac cach ly.
— Cac mau dom dwoe thu thap ngay lap tiee va givi di xét nghiém GeneXpert®.
— Cach ly cac tu nhan dwoc chan doan lao.
Kiém soat méi trwong:
— Cac khong gian thong gi6 chéo.
— Mé& cira s6 (c6 mé dwoe khdng).
— Quat tron / Thong gié cwdng burc.
— 86 ngwei trong khéng gian (Khoa, buong)
— St dung dén UVGIL.
Thiét bi bao vé ca nhan:
— Chau rira tay dang van hanh (nwéc, xa phong va khan giay)
— Xijt tay c6 con dé khir doc tay.

— San c6 mit na phong déc N95 / deo dung céach.
Introduction, Passive design, Natural ventilation, History, Correctional Services, Fort Hare, Brooklyn Chest, Conclusions




Thong khi tw nhien

Gitrong-bénh
SO E; thong khi try’c tié'p qua Cl}’a :
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Thong khi tw nhién trong cac
bénh vién Lao
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To1 wu hoa thong khi tw nhién
Dién tich mé trén cac birc twong ddi dién lién
k& (thong khi chéo)

Mé& khong bi han ché (lubn mé)

10% khong gian véch phai 1a khu vurc ctra 56 c6
thé mo trén méi bire twdng (nhiéu phia)

Cac tang trén clta tda nha (cao hon t tang trét)

Toa nha va cac khe mo duoc dinh hwéng s
dung gié chu dao, khéng bi cac tda nha lan can
can tro

20



Thong khi do chénh nhiét va
chénh doé cao cua vach turong




S dung bd thu ndng lwong mat troi dé lam

& - "
nong triwdc khdng khi bén ngoai dé cung cap
cho bd phan xtr ly khéng khi va thai khéng khi
trong nha

R?&:;L?“D';‘:gss ‘ HVAC System
[ e 8
FEDY= e %

N

Outside ar Is heated
passing through bamer

wall brought back
by incoming a

LIVIO DE SANTOLIAND GINO MONCADA LO GIUDICE. (June 1998). § SRR
Hybrid ventilation in a hospital building. ENVIRONMENTALLY FRIENDLY CITIES, | 22
Lroceedings ofPLEA'98, Lisbon, Portugal . 487-49 =g




Hé thong thong khi diéu khién
bang quat hut nh¢& gio (tuabin)




Thong khi tw nhién
UVu diém
Thuong co thé dwoc thuc
hién ngay lap tuc
Thuwdng chi phi thap
Co thé dat dwoc ACH cao
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+ Khéng dwoc kiém soat
 Khéng thé doan truwdce
* An toan, thoai mai

« C6n trung, tiéng on, bui
Khong thich hop trong
thovi tiét lanh

Levin, H. (2010). Natural Ventilation: A Sustainable Solution to Infection Control in Healthcare Settings?
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WHO khuyén nghi cac co' s y te trién
khai hé thong thong khi tw nhién

> Khu vire duwoc thdng khi tot hon sé giup nguy
co lay truyén bénh hé hap va cac bénh nhiém
khuan qua dwdng khéng khi khac cang thap

> Khu vwe thédng khi kém nguy co nhiém khuan
hd hap va cac bénh truyén nhiém qua duwdng
khong khi sé cao hon

25



Khoéng khi thay doi moi gi®»
Air changes per hour (ACH)

» Tinh todn ACH la cach don gidn nhat dé
danh gia thong khi

« ACH = Khdi lwong khdng khi chuyén
dong trong mot gio

« M6t ACH c6 nghia Ia thé tich khéng khi
trong phong duoc thay thé trong mét gid
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Khoéng khi thay doi trong 1 gi®’

« WHO khuyén nghi it nhat 12 ACH dé
ngan ngltra nhiém khuan qua khéng khi

« ACH cang cao thi dd pha loang cang tot
va nguy co nhiém khuan trong khéng khi
cang thap

« Nhwng lubng khdng khi qué nhiéu c6 thé
gay kho chiu (qué nhiéu gio lua)
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Danh gia hiéu qua lwu théng khong khi

« Hoat déng lwu thdng khdng khi trong cac toa nha
co thé duoc danh gia qua bon khia canh:

— Hé thdng c6 cung cap da toc dé Iwu thdng nhw yéu cau
khong?

— Hwéng di chuyén c;hung cua dong khi trong toa nha co di
tw khu vwe sach dén khu vwe ban hay khong (vi du:
phong cach ly hoac khu vwec phong toa bénh, nhw phdng
xét nghiém)?

— Hé thdng hiéu qua dén mdc ndo trong viéc phan phdi
khéng khi ngoai troi vao moi noi trong phong?

— Hé thdng hiéu qua dén mdrc ndo trong viéc loai bd chat
gay 6 nhiém trong khdéng khi &@ moi noi trong phong?

28



Lwu thong khong khi tw nhien la gi?

» CAc lyc tw nhién (vi du: gi6 va luc day do
sw chénh I&ch vé khoi lwong riéng gitra
khong khi bén trong va bén ngoai toa nha)
diéu hwdng khéng khi bén ngoai qua cac 6
mo dwoc xay dwng mdt cach co chu dich
tren twong bao quanh Cac 6 mo nay co
thé bao gom clra s, clra ra vao, giéng trov,
thap gio, 6 thoang. Sv lwu thdng kndng khi
tw nhién phu thudc vao khi hau, thiét ké
cong trinh va hanh vi con nguoi.
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Phwong phap thong khi Tw nhien

« Khong khi twoi vao va ra RA
Huwdng gio |

khoi phong hoac khu vurc
qua ctra chinh hoac cwra :> ,

sO . N
* Thong khi tw nhién phu VAO | RA
thuéc vao — —
— Téc do gid I
—“Ap Iwc cum”
- Nhiét do
OLEN

Environmental Ventilation: Respiratory Infection Control in Health Care Facilities



Phuong phap thong khi ty nhién

* Thong khi tw nhién, st dung ctra sO va
ctra chinh, thwong cung cap it nhat 12
luéng khi trao doi/gio

» Xay dwng tran nha cao, ctra so cao/rong
va tat ca cwra s6 va cwra chinh moé cé the
cung cap hon 12 ludng khi trao doi/gio

Escombe AR et al. POS med 2007; 4(2)

: i : 631 : -
Environmental Ventilation: Respiratory Infection Control in Health Care Facilities



~ Thong khi tw nhien—
Ap Iwc cum dan luong khi

« “Ap lwc cum (Stack pressure)” la ap lwc khi
bi tac dong b&i thay dbi nhiét do va dd am

« Khi cang am, ludng khi di chuyén vé noi khi
mat hon

« Khi khi am tang, ludng khi lanh hon di vao
trong (hoac ngoai) tr bén duwoi

Environmental Ventilation: Respiratory Infection Control in Health Care Facilities



, Thong khi ty nhien—
Ap lwvc cum dan ludng khi

Hwong di clia ludng khi: ludng khi di tr dwong (+) sang am (-)

A _ _
— + o + " -
dmm Nhiétd0
bén trong e gn
- coron - | ede y
— bén ngoali pra—

thap hon
+ l _ . I + s ben ngoai TP
L + |-

Environmental Ventilation: Respiratory Infection Control in Health Care Facilities



Yéeu cau can dat dwoc cua thong khi tw
nhien

- Pat 160 l/gidy/bénh nhan (toc dd lwu thédng trung binh moi
gi(‘):) trong phong dw phong lay nhiém qua khéng khi (toi
thiéu 80 I/gidy/bénh nhan) (chi ap dung cho cac Bénh
vién md&i xay hoac cai tao 1on);

« DPat 60 l/giay/bénh nhan v&i phong kham va phong bénh
nhan;

« Dat 2.5 l/gidy/m3 v&i hanh lang va cac khoang khdng gian
khéng cé lwong bénh nhan c6 dinh; néu c6 cham séc BN
trong hanh lang trong céac trwdng hop khan cap, can ap

dung yéu cau Iwu thédng khdng khi ti thiéu nhw trong
phong kham va phong bénh.
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Vi tri chuan mwec

Nhan vién y t& (NVYT) & gan ngudn
khong khi sach
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Vi tri cua NVYT khéng an toan

Khéng tot

Gidi quyét bang cach doi cho dé nhan
vién y té & gan ngudn khéng khi sach

36



Cach dung hoa tot phu hop

37



ACH va thoi gian can thiét de loai
bo 99% hat giot ban (Droplet)

ACH 99%
2 138 (phut)
4 69
6 46
12 23
15 18
20 14
50 6
400 <1




ACH va thoi gian can thiét de loai
bo 99% va 99.9% hat giot ban

ACH 99% 99.9%

2 138 (pht) 207 (phat)
4 69 104

6 46 69

12 23 35

15 18 28

20 14 21

50 6 8
400 <1 1




Thong khi va muwrc do pha loang

100
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Mat db vi sinh vat (cfu/m?3)

Thoi gian tréi qua (gio)



Lam gi dé do tinh dwoc ACH?

1. Mot thuwde do

2. May do toc dé gio
3. Tao khoi

4.May tinh

5.S0 tay

41



St dung cac vaneometer dé do
van téc, hwéng

Toc d0 = méttrén gidy=m/s

42



1 | i
Smoke tubet monltor air flow
through a door intg'a sputum

collection )0 th in nga Latvia

i

"T

Xéc dinh lubng khéng khi di chuyén?
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Tinh toan toc dé dong khi

Vidu 1:

Van toc khéng khi qua ctra s6 do bang
vaneometer=1m/s

Toc dd ludng khi= Dién tich cra sO m& x toc
do khong khi
=0,25m2x1 m/giay
= 0,25 m3 /s x 3.600 giay moi gi®
= 900 m3 / gio

44



Cach tinh toan-ACH

1) Dién tich ctra s6 = dai x rong= 0,25 m2
Van toc khéng khiqua crasd=1m/s
2) Toc dé dong khi:
= dién tich ctra s6 x van toc khéng khi = 900 m3 /
gio
3) Thé tich phong:
=rong x sau X cao (3m x d5m x 3m) = 45 m3
4) Tinh ACH
= Toc do dong khi chia cho thé tich phong

900 m /gw
45 m’

=20 ACH
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Window 1 m?2

Cach tinh toan ACH(2)

Window 1 m?2

Window closed

0.10 m/s

—
~—

Dién tich clra
sO mo® =2 m?

™/an toc khéng

khi trung binh =
0.20 +0.10 m/s

2

=0.15 m/sec
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Vd

Vd
NHREOW

N AFTTACH (3)

Giwong
Téc do khéng
. khi trung binh
g 0,15 m / giay
Giwong Door

l

Tdc dd giod trung binh = Téc do khéng khi trung binh 0,15 m /s
X Dién tich clra s6 2 m2 X 3.600 gidy / h = 1,080 m3/ h

a7



Cach tinh toan ACH (4)

Cira sb

ACH
= tOc dd dong khi
Thé tich phong

Thé tich phong:

A§ 45mMmx4m =1.080 m3/ h
© 3
x 3.5 m=(63 m2) 63 m
=17 ACH

Cua dil
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Cac vi du cach tinh ACH thong khi

tw nhien
Thé tich phong Lwu lwong gié trung | ACH

binh
Am x 4m x 2.5 m m3x h Liwong/Thé tich
40 m3 40 1
40 m3 100 2.5
40 m3 200 5
40 m3 300 7.5
40 m?3 400 10
40 m3 500 12.5
40 m3 600 15




Théng khi hiéu qua hon néu:

1. Luong khéng khi tir “sach” sang “6
nhiém” (ludng khéng khi dinh hwéng)

2. C6 kha nang hoa trén khong khi tot
(khdng bi bi/hoac luan quan)
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Tom tat

« WHO khuyén nghij it nhat 12 l1an thay déi khéng khi
trong phong méi gid dé ngan ngtra lay nhiém qua
khong khi.

 Trong cac co s& y té hién co hé thdng théng khi tw
nhién, viéc s dung hé thc“')ng thong khi tw nhién
nén dwoc toi da trwdc khi xem xét cac hé thong
thong khi khac.

« Thong khi tw nhién 1a yéu cau bat budc dam bao an
toan cho NVYT va ngudi bénh tai moi co s& vy té
vira kinh té an toan cho moi bénh vién co thé van
dung dworc.
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g

HEALING WINDS

Gi6 va thdng gié tot sé an toan
cho chinh chung ta va bénh nhan

Tran trong cam on
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