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Fig. 1

Schematic diagram showing environmental sampling sites in the inpatient area of the Shanghai Public Health
Clinic Center hospital. Arrows in blue show the direction of people’s movement.
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Figure 2. Air flow (A) and seating diagram (B)
for restaurant described in study of COVID-19
outbreak associated with air conditioning in
restaurant, Guangzhou, China, 2020 (2).




Phat tan SARS-CoV-2 khi dung may lanh,
Guangzhou, China
Patient zero:
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Qua trinh |% phan t&r khi dung theo sé luéng khi trao
thona khi | déi méi gior (ACH)
(phu) 6 9 12 15 18 | 21 | 24
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Table 6
Summary of key factors of contamination strength in ORs.

Reference type of Discovered Concentration Remarks
number particle size
[232,233, Skin Data not 1:400 up to Depends on the
244, scales/ provided 1:1700 bacteria investigated
245] particles per skin sales, situation
and 10%, 0.5-5%
bacteria colonized
[234,235, Airborne 1.7-30.2 12 CFU/m? Measurements
242,243, bacteria pm (rest), 80 CFU/ with Andersen
248] m? (operation) cascade impactor
in ORs
[240] Particles <5 pm 134-195 Different

particles/s activities




TIEU CHUAN THONG KHi

YEU CAU VE THIET KE HE THONG THONG KHi CHO CAC CO SO'Y TE

Khu vwc

Thiét ké thong khi

Hinh thdrc xr ly
khi thai

Khu vwc nhan vién Théng khi tw nhién Pha loang
Phan loai, sang loc ngwdi bénh | Thang khi tw nhién Pha loang
Phong ch& Théng khi tw nhién Pha loang
N . IA = ra h.n . = _

O 13y mau x&t nghieém nguoi | 1y oo ity nhien | Pha losing
bénh nghi ng& nhiém Tac nhan
gay bénh dudng hé hap Théng khi phéi hop | Loc HEPA
Don vj diéu tri ngwdi bénh nhe R ) . Pha loa
va vira Théng khi tw nhién a loang
Pon vi didu tri ngwdi bé&nh nang | Théng khi tw nhiégn Pha loang
va nguy kjch Théng khi co hoc Loc HEPA
Khu viwe thu gom chét thai Théng khi tw nhién Pha loang
Nha dai th&/nha xac Théng khi te nhién Pha loang
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Bang: Tiéu chun vé téc do thong khi

Khu vuc Toc do thong khi
Khoa bénh ndi tru Téc do toi thiéu: 6 ACH
Phong bénh ngoai tru Téc dd téi thiéu: 6 ACH

Hanh lang hodc cac khdng gian khac khong c6sé | Téc do tdi thiéu: 2,5 I/s/m3
lwong ngwdi bénh cb dinh

+ +
i + 1 - M3 -4
<Gmmm Nhi@tdd o — <=
| béntrong +~ Nhiét 4o

cao hon . I bén trong —
=p DONngoal thip hon

+|7 ‘I+ —l b&nngbai+'_

S ———C1

| . | ‘b :
E?ﬂ
Thong khi mdt bén C Thong khi ngang phong

Hinh . So' dé théng khi ti nhién

A - Khong khi luu chuyén theo huéng gi6 thoi.
B — Khong khi Iuu chuyén theo chénh léch nhiét do
C — Thong khi mdt bén (single-sided ventilation) va thong khi ngang phong (cross ventilation)




THONG KHi CO HOC

(Hiép hdi cac ky sw nhiét lanh va diéu hoa khong khi, Hoa Ky -

Khéng gian
chirc nang

Sang loc

TIEU CHUAN THONG KHi CO’' HOC

Twong quan ap
suat vé&i cac
khu virc lién ké
Am tinh

ACH
ngoai trei
tdi thiéu

Téng céng
ACH toi
thiéu

ASHRAE)

Thai toan b
khong khi trypec
tiép ra ngoai trei
Co

Phong khéng
khi cach ly

Am tinh

Cé

Phong diéu tri
cap ctru

(Khéng yéu cau)

(Khéng yéu ciu)

Khu vue diéu
tri loc mau

(Khéng yéu cau)

2

(Khéng yéu ciu)

Phong bénh
thdng thwong

(Khéng yéu cau)

2

(Khéng yéu cau)

Phong vé sinh

Am tinh

(Khéng
yéu cau)

Cé
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Panh gia vi sinh khong khi
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Bang: Gi¢i han mirc d6 & nhiém vi sinh vat (a) theo Tiéu chuan quéc gia
TCVN 8664-1:2011, ISO 14644-1:1999 cho phong sach

Cép d6 sach

Vi khuén
khong khi
(CFU/m3)

Dat dia thach
(dwdrng kinh
90mm)
(CFU/4h)(b)

Dia thach tiép
xuc (dwong
kinh 55mm)

(CFU/dia)

In gang tay (5
ngon tay)
(CFU/gang)

<1

<1

<1

10

5

5

100

50

25

D

200

100

50

a: Gia trj trung binh.
b D4t riéng biét tirng dia thach cé thé trong thoi gian ngén hon 4h

Tiéu chi danh gia khéng khi sach (theo ISO 14644 — 1999 (E) phan 1)

Tiéu chuin ISO 14644-1:1999 (E)
Ham lwong tdi da cac hat trong 1 m3 khéng khi

Céap do 0,1pum 0,2 pum 0,3 um 0,5um 1 um

ISO 1
ISO 2
ISO 3
1ISO 4

10
100
1000
10000

2 - - -
24 10 4 -
237 102 35 8

2370 1020 352 86

ISO 5 100000, 23700 10200 3520 832

ISO 6 1000000, 237000 102000 35200 8320

ISO 7 - - - 352000 83200

ISO 8 - - -| 35200000 832000

ISO 9 - - - | 35200000| 8320000

293
2930
29300
293000

Lwu y: cac vi khudn khéng duoc phép cé mat trong moi treérng budng
phau thuat: S. pyogenes, S. aureus, P. aeruginosa, K. pneumoniae... va
cac vi khuan cé kha nang gay bénh khac.
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Bang : Tiéu chuan thdng khi &p dung voi thong khi co' hoc tai khu vwe cach
ly phong ngtra tAc nhan gay bénh duwdng hé hap

Thong s6 Tiéu chuan

Téc do t6i thiu
Toc d6 thong khi Toa nha mdi: > 12 ACH (tudng duang 80 I/s/ ngudi bénh cho phong 4m x 2m x 3m)
Toa nha cii: > 6 ACH (tuong dudng 40 I/s/ ngudi bénh cho phong 4m x 2m x 3m)

> 2,5 Pa (mic nudc 0,01 inch)
Chénh léch dong khi

(téc dd xa khi so véi téc | > 125 cfm (56 I/s)

dé cap khi)

Phong phai kin, cho phép ro khi qua mét khoang dién tich ~ 0,046m?2

Huéng dong khi trong Bi tU viing sach sang vung ban (vi du: di ti hanh lang vao phong cach ly, tdi giudng
phong

ngugi bénh)

Chénh léch ap suat ly )

Xa thang ra ngoai méi trudng néu khu vuc xung quanh éng xa khéng cé ng
Hoac loc qua mang HEPA néu khong khi dugc luan hoi trd lai vao cac khe=vg

TIEU CHUAN THONG KHi PHONG AP LU'C AM

TCYTTG CDC Hoa Ky (2003)
Toc dd théong 160 I/s/NB (t6c dé théng khi binh =12 ACH (cho co s& cai tao lai hoac
khi quan/gicr) cho cac phong dyr co s MOi)

phong lay truyén qua dwérng
khéng khi, t&i thidu 80Vs/NB; =12
ACH cho toa nha mai va =6 ACH
cho tda nha cG; va mét dng xa ra
bén ngoai hoidc bd loc HEPA néu
khéng khi trong phong dweoc
tudn hoan.

Chénh léch =2.5 Pa (mdrc nwde 0,01 inch) =>-2.5 Pa (0,01 inch muarc nwéc)
ap suét >125-cfm (56Il/s) khi thai ra so
v&i khi cap vao

Lam sach Luong khi tiyr noi sach dén ban Pén NB (NB lay truyén bénh qua
ludng khi khéng khi)

ban trong
phong
Phong kin Phong kin cho phép ro khi
khoang —0,5 feet vudng
(0,046mM?)

Hiéu qua loc Cung cap: 90% (kiém tra dieém bui)
Tr& lai: 99,97% (hat bui
dioctylphthalate dwérng kinh 0,3 pum);
kKhéng yé&u ciu mang loc HEPA cho
khi thai ra & tat ca cac phong, v&i
diéu kién la 6ng xa dwoc dat dang vi
tri g& ngan chan sw xam nhap tre lai
toa nha

Huwdéng ludng Vao phong

khi trong
phong
Chénh léch =>-2.5 Pa
ap suat ly
twdng
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1. Khéng khi sach tir bén ngoai

2. Thapgio

3. Khéng khi trong phong bénh nhan va
nha vé sinh
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A , Ke
Thong khi phoi hep 1.Khong khi sach tir bén ngoai
2.Thap gi6é
3.Khdng khi trong phong bénh, phong vé sinh
4.Quat thdng gi6é
5.Chéan khdng

Xir 1y khi thai

Thap hut gié
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Reference:
1. In-room air cleaner guidance for reducing covid-19 in air in your space room,

ASHRAE 2021;https://www.ashrae.org/technical-resources/resources

Portable air

Outside Air (OA)

350 CFM :

cleaner with HEPA
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Figure 12: Example of CADR rating label.

Exhaust

Return Air (RA)
850 CFM

Portable air cleaner with HEPA
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THONG KHI PHONG PHAU THUAT

(Tu‘su CHUAN THIET KE KHOA PHAU THUAT BENH VIEN PA KHOA - TIEU CHUAN NGANH)
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Bang 7.
S6 lweng hat
. : - S0 lan luan Y i
Tén phong Nhiét do Dc_:' im chuyén khang bui 0,5m:1
(oc) (%) khilgiér trong 1m
khéng khi
Phong md, phong héi | 21-24 60-70 15-20 £3x 106
tinh, hanh lang vo
khuén
Tién mé, hanh lang 21-26 £70 5-15
sach

Quyét dinh s6 34/2005/QD-BYT

Ha Néi, ngay 31 thang 10 ném 2005

P11 dida <1l

=3

>

v

=7
Fzz 77T I %

Fig. 2. (a) Schematic outline of airflow from a LAF unit, and (b) example of a
vertical installed LAF in an OR of St. Olav’s Hospital in Trondheim (dashed lines
indicate the operating microenvironment) [29].
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Table 3
OR temperature suggested by different standards.

UNI 11425:2011 [107] (Italy) Winter > 20 °C, >40% RH | Summer < 24 °C,
<60% R

NF S 90 351 [108] (France and 19-26 °C, 45-65% RH
Belgium)
ASHRAE, Std 170, 9/05 [5] (USA)  17-27 °C adjustable, 45-55% RH
DIN 1946-4 [7] (Germany) 19-26 °C adjustable, RH as per DIN 13779
SWKI 99-3F [109] (Switzerland) 18-24 °C adjustable, 30-50% RH
GB 50333-2013 [110] (China) Level I clean OR temperatures 21-25 °C
GOST R 52 539/2006 [111] 18-24°C + 1 °C, min value 30% RH with 22°C
(Russia)

GIAM SAT KIEM TRA HE THONG
THONG KHI TRONG CAC KHU VUC
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Thir nghiém kiém tra bang tao khéi (smoke tube test)

KIEM TRA THU DPONG BANG SMOKE TUBE TEST :
Tai cac co s& KBCB c6 doi bao tri co’ s& riéng,

Xét nghiém thu dong khang khi dwoc coi la hop 1& dé kiém tra lubng khong khi
bang mét.

Cach tao va thuwec hién:

- C6 thé sr dung ong tao khoi* dé tao vét khoi cho ludng khi. (*ong khai la ong , ‘
tao ra khai trang, khong an mon khi bép) smoke Tube Kit

- Gi» 6ng dan khoi song song véi clra dong, khoang 2 inch trwéc khe hé dudi
ctra dong bén ngoai phong. Khéi sé di chuyén theo hwéng ludng khong khi.

Giai thich két qua thwc hién smoke tube test:
- Néu phong & ap suat am, khéi sé di qua ctra va vao phong.

- Néu can phong & ap suéat dwong, khéi sé bay ra khdi clra va vao hanh lang.

GIAM SAT AP LU'C BUONG CACH LY T % 0
DPONG HO PO AP LUC (AP KE) - 2 %
Pugc st dung: tai day c6 dat mot 6ng dudi clra va dua vao & g .\‘ o
trong buéng cach ly, mét ng khac dugc dé khu vuc hanh eF ,’\z "g'
lang, dong ho hién ra phong ap luc am hoac duong, va man A 4 N4 g N P

hinh hiém thi miic chénh léch 4p suét trong budng va khu g Negative pressure level | Door 2] Exhaust
N Positive pressure level al Supply
vuc hanh lang. 0 wan B sowty

Figure A3: All and immune-compromised (patient room negative pressure and
anteroom positive pressure).

= A
TIHI t
© (] ©
sl ¢ :
5 i '\_ H
2 3 £
2|
\N % J g J =
%" gap © Negative pressure level I Door Z Exhaust
under door @ Positive pressure level D Wall g Supply

Figure A4: All and immune-compromised (patient room positive pressure and
anteroom negative pressure).
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HE THONG GIAM SAT VA CANH BAO
BUONG AP LUC AM

- Podng hd giam sét 4p suat phong
dém va phong céach ly

- Dén canh bao dong mao clra
phong cach ly.

Door Closed
C6 dén canh bao t6t nhung hé théng dién tr
bdo méi thay do ap luc, khong thay néi dén
nhiét d6, d6 am
Va c6 thé két nSi may tinh d€ ghi lai théng s6
tuang tu nhu hé théng giam sat trong phong
mé, ‘
Vi phong mé ap luc 8m ciing yéu cau nhu vay ‘ s Door Closed
orriaor
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vi du:

may do Magnehelic hoac cac hé
thong mdi hon c6 bao dong sé
duagc kich hoat khi tham chiéu dinh
trudc cai dat ap suat bj vi pham).
bang hién thj thong s6 dugc treo
tudng ngang tam mat va.

Ap suat khong khi chénh léch nén
dugc theo dbi hang ngay bdi mét
nhan vién y té chuyén trach dugc
dao tao cua phong bénh.

Hé théng/may méc giam sat théng khi thudng xuyén duoc thiét 1ap cho nhitng viing c6 ap lge
khac nhau giira khdng khi trong budng bénh va ngoai hanh lang

a) hé théng theo ddi ap suét 14y truc tiép (vi du: may do Magnehelic;

b) hé thdng theo dbi 4p suét gian tiép.

GIAM SAT HE THONG THONG KHi PHONG MO

OVIL i i nhot
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THANKS FOR WATCHING

Vestibulum ante ipsum primis in faucibus orci luctus et ultrices posuere cubilia Curae; Donec velit neque,
auctor sit amet aliguam vel, ullamcorper sit amet ligula. Nulla quis lorem ut libero malesuada feugiat.
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