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1. Bao dam toc do luan chuyén khong khi tal
cac khu vire: tham kham, dieu tri nguo nhlem
ho&c nghi ng® nhiém mac cac bénh truyen
nhiém,lay qua dudng khong Khi, giot ban;

2. Nam dwoc khai niém ve thong khi ap dung
trong trong cac co sy té;

3. Nam-duoc cac nguyén tac can thiép cai thién
théng khi moi trwdng an toan trong cac co s¢' y
té.



Phuwon

g phap thong khi moi trro'ng

1. Hé thong théng khi tw nhién

e Néu

kha thi, hay st dung toi da hé thong théng

Kni tw nhién trwdc khi xem xet cac hé thong thong

khi k

nac.

2. Hé thong thong khi co hoc:
» Quat théng khi (quat cap khi, quat hut khi).
* Mang loc khi.
* Turbine gio.

e Lol

tadn nhiét (hoac miéng théi khi).

» Hé thdng diéu hoa trung tdm théng khi ap lwc am,
ap lwc dwong.

3. Hé thong thdong khi hdn hop




Nhiét d6 va dé am trong bénh vién dwoc quy dinh trong

TIEU CHUAN QUOC GIA

TCVN 4470 : 2012 ( BENH VIEN DA KHOA - TIEU CHUAN THIET KE)

Khu vwc

Piéu tri tich cuc

Ky thuat can thiép
Phong xét nghiém,
Xguang, siéu am

Chan doan hinh anh
Phong mo, phong hoi-
tinh hanh lang v6 khuan
Tién mé, hanh lang sach
Lamina HOT

Khu vuc sach

Nhigtdd Do am
(°C) (%)

tr21dén24 <70
tr20dén24 <70

tr21dén26 <70

tr21dén26 <70
ter 60 dén
70
tr21dén26 <70
tr 19dén22 <60

tr 21 déen 24

tr21dén26 <70

ACH

ttr 10 dén 15
tr 10 dén 15

tr 3 dén 5
>6
ttr 15 dén 20

tr 5 dén 15
20

ttr 1 dén 2

Ghi chu

Khoa Xét
nghiém



TIEU CHUAN THONG KHI CO HOC

(Hiép hoi Swéi dm, Lam lanh va Diéu hoa khéng khi Hoa Ky - ASHRAE)

Khong gian | Twong quan Tong cdng | Thai toan bd khéng
chirc ndang | vé&icackhu ACH toi khi truwc tiép ra

vure lién ké thiéu ngoai trovi

Sang loc Am tinh 2 12 Cé
Phong cach A .
ly khong khi Am tinh 2 12 Co
Phc jé Khé s n A -
.Or,‘\,g dl'eu ( O\[‘g yeu 2 6 (Khong yéu cau)
tri cap ctru cau)
Kh jé Khé s n A -
l.l ue d’leu ( o\[\g yeu 2 6 (Khong yéu cau)
tri loc mau cau)
Phong bénh A n
thong (Khzgﬁ)yeu 2 4 (Khéng yéu cau)

thuong

Am tinh (Khong) 10 Cé



Théng khi phong mo

Kh Nhiét do Pod am ACH
- (°C) (%)
Piéu tri tich cuwc tr 21 dén 24 <70 tr 10 dén 15
Ky thuat can thiép tr 20 dén 24 <70 tr 10 dén 15
P‘hong mOo, rghongxh0| tinh tr 21 dén 24 tr 60 dén tr 15 dén 20
hanh lang vO khuan 70




Thiét ké, diéu kién vé khuan budng phau thuat ap lwc
duwong

Ceiling Retwrn Air
(Resorn S Ralanced)
Fropaortorally
Between High and
Lo Lewaky T




Thiét ké phong mod Ap luc am
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\ J that prevents air and contaminants from leaving the room.
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Nhirng sai 1am trong lam sach moi trio'ng trong
khu phau thuat

Théng khi % phan tir khi dung theo sé ludng khi trao

(phit) déi méi gicr (ACH)

6 9 12 15 18 21 24
0 100 100 100 100 100 100 100
5° 61 47 37 29 22 17 14
10 37 22 14 8 5 3 2
15 22 10 5 2 1 <0.1 0.03
30" 5 1 0.3 <0.1 <0.1 0 0
45 1 0.1 <0.1 0 0 0 0

60 ° 0.3 <0.1 0 0 0 0 0



Phong md ap lwc am

« Phong mé nay khéng khi vao 1
chiéu va ra 1 chiéu (di theo 1
huwéng), tranh viéc khi thai
trong qua trinh mo (nhing ca
md ban) sé lay lan sang cac
khoa, phong khac.

« Toan bd khi thai duwoc xtr ly
qua mang loc 17 lan/phut dé
dam bao khéng 6 nhiém moi
trwdng. Phong md ap lwec am
cling giup bénh nhan tranh
dwoc nguy co nhiém khuan

BV DA KHOA Q uOC TE VINMEC




Phau thuat bang ROBOT tro glup

« GOmM cac bd phan may maoc

« Bang diéu khién cta bac si

« Cac c@nh tay robot phia trén
ban mo

* May quay noOi soi

» Bac s ngoi truée bang dieu
khién va diéu khién canh tay
robot vira quan sat man hinh




Sw can thiét ctia phong mo sach

» C4c tiéu chuan phong sach kich thuwdc hat bui:
buimin : <2-5pum
buithdé: >2-5pum
« Doi v&i cap phong sach thap: hat bui 0,5 ym va 5
um.
« Doi v&i cap phong sach Class 7000: hat bui 2
LM
 Phong sach da dwoc thiét]ép va Cac thiét bi d3
dwoc dwa vao van hanh c\'}’éy du tr9ng diéu kién
binh thwong hay trong diéu kién toi da



Tiéu chuan théng khi

*Theo ti€u chuan cap dé phong sach cua
EU GMP va WHO 2002 khong Kkhi
phong mo:

* Pat mirc A (<3 cfu/m?)

* Pat mirc B (10 cfu/m?).

*Dat mirc C (100 cfu/m?3).

*BDat mirc D (200cfu/m3).



Thong khi ta1 khoa HSTC

Khu vuwc Nhigt do o am ACH
' (°C) (%)
Diéu trj tich cwc ttr 21 den 24 <70 ttr 10 dén 15

l-ip dat Qua Lau T:l;ulg i
Co Hiéu Qua Khong?




TIEU CHUAN THONG KHI PHONG APLUC AM
- P “wHo [ " CDCHoaky(2003)

[ele oo ot 160 1/s/NB (>12 ACH cho toanha  >12 ACH (cho co s& cai tao lai hodc co s&

ma@i va >6 ACH cho toa nha cii co mai)
b6 loc HEPA.
Chénh léch ap >2,5 Pa (mic nwdc 0,01 inch) >-2,5 Pa (0,01 inch mic nwdc)
xuat >125-cfm (56l/s) khi thai ra so v&i

khi cap vao
Lam sach luéng Luéng khi tir noi sach dén ban Dén NB (NB lay truyén bénh qua khéng
khi ban trong khi)
phong

Phong kin cho phép ro khi khoang
~0,5 feet vuong (0,046m?)

Hiéu qua loc Cung cap: 90% (kiém tra diém bui) Tré lai:
99,97% (hat bui dioctylphthalate dudng
kinh 0,3 um); khéng yéu cadu mang loc
HEPA cho khi thai ra, véi diéu kién la 6ng
xa duoc dat dang vi tri dé ngan chan sy
xam nhap trd lai toa nha
Huéng luéng khi Vao phong

trong phong
Chénh léch ap >-2,5 Pa
xuat ly twéong




TIEU CHUAN THONG KHI TU NHIEN

Loai phong hoic khu vwe Toc dé théng khi
trung binh/gi®

Cac phong lwu y bénh lay 160 |/s/NB
truyén qua dworng khong khi

Khoa bénh noi tru 60 |/s/NB
Phong bénh ngoai tru 60 |/s/NB

Hanh lang hoac cac khong gian 2,51/s/m?3
khac khong cé so lwong NB cd
dinh




Théng khi tai khoa diéu tri thong thwong

Thong khi tw nhién

Nhin trén cao xuong Nhin ngang
Ghé, khu vuc chd

Kién tric khong nén lam Mat B
17



Thay doi nay nén lam

Nhin trén cao xuong Nhin ngang
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3 clra sb bién
Clra ra thanh clra ra——»
vao vao

Mt B
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Th@ng khity nhién

- -
O

Day la mét bénh vién lao /
phong néng thén & Angola.

« Khu vuwc chd dwoc bd tri bén
v&i 16i di thang vao khoa.

Anh: GB Migliori



Dién tich m& trén céc blrc twdng doi dién, lién
ké (théng khi chéo);

Mé& khdng bi han ché (lubn mé);

10% khéng gian vach phai la ctra s6 co thé m&
trén moéi brc twdn cac tang trén cla tda nha
(trtr tAng ham)

Tda nha va hwdng cac cra mo duwoc dinh
hwdng don dwoc gié chu dao, khéng bi cac toa
nha lan can can tro

20



»Khu vire dwoc thong khi tot hon sé glup
nguy co lay truyen bénh hé hap va cac
bé&nh nhiém khuan qua dwérng khdong khi
khac cang thap

»Khu vire thong khi kem nguy co nhiém
khuan ho hap va cac bénh truyén nhiém
qua dwong khong khi sé cao hon

21



Vi tri chuan mwec

Nhan vién y té (NVYT) & gan ngudn
khong khi sach

22



Khong phu hop cho NVYT

Khéng tot

— T ——

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



Cach dung hoa tot phu hop




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

Thong khi pha loang VS\
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Thoi gian tréi qua (gio)



Lam gi dé do tinh dworc ACH?
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1. Mot thuwde do
2.May do toc dd gié
3. Tao khoi

4.May tinh

5.S06 tay
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|
Smoke tubl\'e o monitor Al tlow

through al@@or int@ & sputum

collectian \’oth in Riga, Latvia

N

Xéc dinh lubng khéng khi di chuyén?




Window 1 m?2

Window 1 m?2

Bed

0.20 m/s

Window closed

OlOmB

—

Bed

Door

Dién tich clra
sO M& =2 m?

.Vén toc khéng

khi trung binh =
0.20 +0.10 m/s

2
=0.15 m/sec

30




Window

Window

Bed

Thé tich phong:

45mx4dm
x35nw63mi

Door

l

Toc do gid trung
binh = Toc dd KK
trung binh 0,15 m /s
X Dién tich ctra s6
2 m2 X 3.600 giay /
h=1,080m3/h
ACH=1,080m3/h

63 M3
=17 ACH

31




Thé tich phong Lwu lwong gi6 TB | ACH

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 m3 400 10

40 m3 500 12.5

40 m3 600 15




Cac hinh thirc thong giod tw nhién
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(A) Thong qkhi chéo. (B) Théng khi mot Qén chi L (C)
bang lyc nd1 (thong khi chong (hay lyc nd1), A
khéng phai bién phap kiém soat nhiém khuan
khong khi hi¢u qua. (C) Thong khi mot bén
(khong kiém soat nhiém khuan khong khi hiéu
qua).




Théng khi tw nhién két hop gid va Iwc ndi trong
bénh vién dang san loai hanh lang trong
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két hop gid va Iwc ndi trong
loai hanh lang ngoai

én

Thong khi tw nhi
bénh vién dang san




Théng gio bang thap gié va giéng troi
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Bénh vién thu dung diéu tri Covid-19(+)

Khong gian chirc | Twong quan v@i cac | ACH ngoai Tong cdng
nang khu vuec lién ké trovi ACH tdi thiéu

Phong diéu tri cap

N N A 2
U (Khong yéu cau) 6
Khu vire d,leu tr (Khéng yéu cau) 2 6
loc mau
C énh . A .
Phong ben (Khong yéu cau) 2 4

thong thuwong

«
*.»l




Bénh vien Gia chién |
Khong gian chirc Twong quan vo Tong cong

nang cac khu vuee lién ké ACH tdi thiéu
Khu vuc diéu tri loc
mau
Phong thong
thuwong

ek o Sy Y Y £ 2
o i e e RIS




Théng gid tai noi 1ay mau XN

K
TRUNG QUOC A
o bune rea LS
LAY MAU XET NGHIEM]
COVID-19 9

XET NGHIEM COVID-19 iz




A
Khéng xem xét dé théng giod

tr nhién
\
» Phong phau thuét

* Trung tam tiét trung

 Hé thong can thiép mach nao

« X quang can thiép, tim mach

 |CU

 Khu vuc cach ly lay nhiém duwdng khéng khi

* MOI treong cach ly




CAU HOI GHI NHO

Céu 1. Théng khi tw nhién dwoc khuyén céo budng
cach ly nguoi bénh nghi ngo hoac xac dinh SARS-
CoV-2 can dat toc do thong khi trung binh/qgio:

A. 190 lit/giay/nguwoi bénh
B. 180 lit/giay/ngwoi bénh
C. 170 lit/giay/nguwoi bénh
D. 160 lit/giay/ngwoi bénh




Cdu 2. Thong khi tw nhién duorc khuyén cdo budng thurc
hién thu thuat tao khi dung cho nguwoi bénh nghi ngo hodc
xac dinh SARS-CoV-2 can dat toc do thong khi trung binh:

A. Budng thyc hién tha thuat tao khi dung: 601/giday/ngudi
bénh

B. Buong thuc hién thi thuat tao khi dung: 701/giday/ngudi
bénh

C. Buong thuc hién thd thuat tao khi dung: 80I/giday/ngudi
bénh

D. Buong thuc hién thi thuat tao khi dung: 901/giday/nguwdi
bénh



Céu 3. Théng khi co hoc duoc khuyén cdo budng
ap lrc am cho ngwoi bénh nghi ngo hodc xac dinh
SARS-CoV-2 cén dat tiéu chuan

A.

B.
C.
D

O O O

C

hén
nén

N

nen

N

nen

N
N
N

D> (D> (D
O O

D>

C

h &p suat am > 1,5 Pa (Am 1,5
h &p sudt am > 2,5 Pa (Am 2,5
h &p sudt am > 3,5 Pa (Am 3,5

h &p sudt am > 4,5 Pa (Am 4,5

Pasca
Pasca
Pasca

Pasca




Céu 4. Théng khi co hoc duoc khuyén cdo budng &p luc
am cho nguwoi bénh nghi ngo hodc xdc dinh SARS-CoV-2
can dat tiéu chuan

A. Ly twdng nhat 1a 15 ACH cho khu nha xay mdi.
B. Ly twdng nhat la 14 ACH cho khu nha xay ma:i.
C. Ly tudng nhat 13 12 ACH cho khu nha xay mai.
D. Ly twéng nhat 1a 10 ACH cho khu nha xay maéi.




Cau 5. Cau hoi dung sal

Phun dung dich Chloramin B 0,5% dé khy
khuan khéng khi

Phun dung dich Chloramin B 0,1% vao budng
. bénh nhan FO dé khdr khuan khong khi
Phun hod chat trong phong diéu tri bénh nhan
' FO dé khtr khuan khéng khi tét hon thdng khi
tw nhién

Théng khi tw nhién dung sé l1am giam 6 nhiém

khéng khi budng céach ly, gidm dwoc nguy co
I lay nhiém
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HEALING WINDS

Thong gio dung cach dem lai sw
an toan cho moi bénh vién



