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Supply

Monitor |

=L T

Exhaust

Exhaust

Bed with patient
ed with patien

Corridor P\ﬂ
ﬁ

e Negative pressure (?reater exhaust- than supply-air volume)
e Pressure differential 0.01-in. wa

e Greater than 125-cfm air-flow differential

» Sealed room with about 0.5 sq ft of leakage

e Clean-to-dirty air flow

e Monitaring

e More than 12 air exchanges per hour new; six air exchanges per hour renovated
e |[f air is recirculated, it is exhausted to the outside or HEPA filtered

Intended uses:

e Procedure/treatment rooms e Autopsy rooms

e Bronchoscopy rooms e Emergency rooms




Monitor

Corridor

== T

Bed with patient

» Positive pressure (greater supply- than exhaust-air volume)
* Pressure differential 0.01-in. wa; ideal at 0.03-in. wa

» Greater than 125-cfm air-flow differential

» Sealed room with about 0.5 sq ft of leakage

» Clean-to-dirty air flow

e Monitoring

» More than 12 air exchanges per hour

» Return air recirculated through filters

Intended uses:

* Rooms of patienis with compromised immune systems
e Operating rooms




Positively Negatively If Pressure Switching
Pressured Room Pressured Room Were Used
Clean?
I Di .
Clean irty Dirty?

==
A L A




L —

lished anytime the space becomes occupied. Controls
intended to switch the required pressure relationships
between spaces from positive to negative, and vice
versa, shall not be permitted. Air change rates in excess
of the minimum values are expected in some cases in
order to maintain room temperature and humidity con-
ditions based on the space cooling or heating load.

Source: ANSI/ASHRAE/ASHE Standard 170-2017, (8.1 a 3. p.16) and ANSI/ASHRAE/ASHE Standard 170-2021, (8.1 a 3. p.24)









Air Quality Management

* Air ventilation T 9

* Air condition

* Air cleaning
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HVAC in AlIR or OR

* Air conditions

Micro Pre-Filter —

NN Sne Bepons
. . at; % : ® ) ° - .|sposabe
¢ Ventllatlon q ¢ . o ° - T FabricFiheIOCover—
* Air circulation )

AN
~HEPA Filter -

* Air filtration i

* Airflow direction



Air conditions --- Cools/heats, %RH, Microbial

growth

®

HVAC Systems

Winter
20°C - 24°C

Summer
23°C - 26°C

R.H. 40% - 70%

4



HVAC Systems

Ventilation --- Fresh air, ACH v
* Air supply

* Air exhausted




HVAC Systems

Air circulated (ACH) --- Clean and Fresh air

Exhaust
Variable fresh \

airsupply @
P 4




HVAC Systems

Air filtration --- Clean and Disinfection

& ) P 9Pa” -~
& o @, g ! _—— ® n Micro Pre-Filter -
3 O %) .. & ° Disposable
@~ . @ < o] ®
® , ® @ @ .2 S
¢ o * n Fabric Filter Cover —
. o -
) o Y o \L Disposable
o g @ ® i
‘ e o

Long lasting,
Replaceable




DPS - DIFFERENTIAL PRESSURE SWITCH
DPT - DIFFERENTIAL PRESSURE TRANSMITER
MNT - MANOMETER

HUMIDITY ..
AND T
PARTICLES * .

.
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CORRIDOR

.
-

20-25°C /< 60%RH S :
OPERATING ROOM

PRE FILTER ——
MEDIVM FILTER

RECIRCULATING CullL

HEAT FIPE {PRECOOUL SIDE) ———
HEAT FIPE (REHEAT SIDE) —\

HUGH STATIC FAN ——

— COLENG CUtl

PRE FILTER

T P

SPECIAL FAN COIL UNIT
FOR OPERATING ROOM

&
EX

| FRESH AIR

1 <= J)—

)| FROM OUTSIDE

~COOLED FRESH AIR UNIT

/— EXHAUST FAN
EXHAUST AIR
- e
TO OUTSIDE




SUPPLY AIR SUPPLY AIR

CLEAN ANTEROOM
CORRIDOR

b4
+ | ++ | +

+ 5 PASCAL + 10 PASCAL + 2.5 PASCAL

RETURN AIR
EXHAUST AIR



SUPPLY AIR SUPPLY AIR

CLEAN ANTEROOM
CORRIDOR

=z
+ | ++ | —

+ 5 PASCAL + 10 PASCAL - 2.5 PASCAL

RETURN AIR
EXHAUST AIR



SUPPLY AIR SUPPLY AIR

CLEAN ANTEROOM

B Y T A
- - | ++

+ 5 PASCAL + 10 PASCAL

RETURN AIR RETURN AIR
EXHAUST AIR EXHAUST AIR



SUPPLY AIR SUPPLY AIR

CLEAN ANTEROOM

'
+ | -

+ 5 PASCAL

RETURN AIR RETURN AIR
EXHAUST AIR EXHAUST AIR



Anesthesia Ante room
-8 Pa -6 Pa

Exit Corridor

Source: Can J Anesth/J Can Anesth (2020)
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Air Changes per hour (ACH) and time in minutes required for
removal efficiencies of 90, 99 and 99.9% of airborne contaminants

Minutes required for a removal efficiency of:
ACH 90% 99% 99.9%

Should remove at least 99% of particles before

next patient or HCW enters

o] 1/ fole DL
10 14 28 41
12 12 23 35
14 10 20 30
16 9 17 26
18 8 15 23
OR ==p| 20 7 (14) 21
30 5 g 14
40 3 7 10
50 3 6 8

Reference: Guidelines for Preventing the Transmission of Mycobacterium tuberculosis in Health-Care Settings, 2005



Air Changes per hour (ACH) and time in minutes required for
removal efficiencies of 90, 99 and 99.9% of airborne contaminants

Minutes required for a removal efficiency of:
ACH 90% 99% 99.9%
1 138 276 414
2 69 138 207
4 35 69 104
6 23 46 69
8 17 35 52
10 14 28 41
12 12 23 35
14 10 20 30
16 9 4 26
18 8 15 23
OR ==p| 20 7 14 (21)
30 5 9 LS
40 3 7 10
50 3 6 3

Reference: Guidelines for Preventing the Transmission of Mycobacterium tuberculosis in Health-Care Settings, 2005






erformance Qualification




Particle count sampl
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Bioaerosols Sampling
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Aero Laminar Air Flow Animation.mp4
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Airflow visualization test

g

| =3 inometer
N \-’ \
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Opening bel
door

Smoke

———— Smoke tube

Smoke in = Smoke out =
negative pressure positive pressure




Smoke Test with Incense




Dry Ice




Differential air pressure test

1/2" gap
under door
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@  OR Safety
/ Goal i1s...?7?7?

/
‘ * Patient safety

* Personnel safety

— * People safety
]. E .,




& suwat.suk@nmu.ac.th
Mobile : 087-828-1350
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