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= Office = Cardiology = Critical-care Unit = Any Area Caring for

arcas

= Echocardiography
= Endoscopy
* Nuclear Medicine

= Physical Therapy

= Emergency Room
= Labor and Delivery
= Laboratories(specimen)

= Newborn Nursery

Immunocompromised Patients
= Burn Unit
= Cardiac Catheterization Lab

= Central Sterile Supply

» Radiology/MRI |= Outpatient Surgery = [ntensive-care Units

= Respiratory = Pediatrics = Medical Unit
Therapy = Pharmacy = Airborne Infection Isolation
= Post-anesthesia-care Unit | Rooms
= Surgical Units = Oncology

= Operating Rooms
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M13197 2.2 Nanssuine I¥inaNeeaz 004 (Aerosol Producing Procedures)

Aerosol-generating Procedures Produce Large & Small Particle Aerosols

1. Diagnostic Sputum Induction

2. Nasopharyngeal Aspiration/Airway Suction
3. Aerosolized Medication

4. ET Intubation

5. Chest PT

6. Bronchoscopy

7. Positive Pressure Ventilation

8. High-frequency Ventilation

9. CPR

10. Postmortem Excision of Lung Tissue

11. Inoculating Culture Media and Susceptibility Test for Airborne Transmitted

Microorganisms

NU: 95871 LAV, LASNTIORA D15, 2550
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Filter Efficiencies*

Resistance to Efficiency Fitter Degradation
95 (95%) 99 (99%) 100 (99.7%)
N (Not resistant to Oil) N95 N99 N100
R (Resistant to Oil) R95 R 99 R100
P (Oil Proof) P95 P99 P100

* The percentages in parenthesis indicate minimum allowable laboratory filter efficiency value
when challenged with 0.3 p particles

MU 9381 LA LATNTIOR N15A, 2550
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a 1 9 1
vinuTagson ludesndt - 2.5 1haaia (-2.5 Pa)
2.1.4.2 MUAUEATIMIIemeImaiures lidosndt 12 ACH
2.1.4.3 Muguaunginelunessznin 2l - 240 C
4
v o J
2.1.4.4 ANNTFUAUHNT 30-60 %RH
2.1.4.5 oas1msaveImannmeuen lutlesnil 2 ACH
2.1.4.6 HHINT0DINIA
Y Y ' Y 19 9y . .
1) AU IMAAIUDG1gH 1% MERV 14 (Medium Filter)

2) MUDIMATZUIENID0NINHOI1E MERV 17 (99.97% DOP Test*)
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2.1.5.4 UPNN3 B INIA

Tfiaenldunansoso1nialse@nSn1nga (High - Efficiency Particulate Air
Filter; HEPA Filter) NIBUNINTDIDINALUY Ultralow — Penetration Air Filter (ULPA) Lﬁ@ﬂi BN
a"|mﬁ1'7iﬁ?Nﬂuﬁjauuaw’f‘?aTsﬂﬁJuq'1Jﬂﬁfﬁ‘ﬁﬁmmmmmqﬂumsﬁﬁﬂ%qﬂm‘ﬁauiu
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2.1.5.5 M3 lvaeadans1 1 leaa UV (Ultraviolet)

undumiman i iiauddu sredeainuaedaiag (szudiavisible
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Penetrales tarth's "
% ) N [ Y ] N
Atmosphere?
Radiaton Type Radio mcrmu lrl'rlred Ulrlvnlel x rly Garnma rly
Wwavelength (m)  10° o 5- 107

‘L',_,_.

Approximate Scale “' *
of Wavelength lj

Buildings Humans Bunerfies Needle Point Protozoans Molecules Aloms  Atomic Nucle

10° 10° 10 10* 10" 10'* 10°
Emperature of

objects at which |
this radiation is the ] D)
most intense | I | )

wavelength emitied 1K 100 K 10,000 K 10,000,000 K
7 > 7 - 00,00 »

310 2.4 m3ldnaeadans1lalenn UV Ultraviolet)

i mia Saugasyal, 2562

1) UV-A H99A210819AAU 315 - 380 nm.

I o { [ | @ Y] o I o

Wudaa uv alusestisuasieuiniin arunsasr unlsndulse Towila
naeau Tagmmznadninil, dand

2) UV-B H9%29A481IAA U 280 - 315 nm.

~ TAA A Y o 9 a 9 a @

Inadesemenazaaveala M ldinants Indue @119 (Sunburn or

. @ o Y J @ a @ a Y
Erythematic) ttazmsonauueana 1a 1945z Towi lumssau Tsardiviisuesiald souda
4 =

msdszgnd lunugaamnisuadl

3) UV-C §%29A1881IAY 200 - 280 nm.

UNANUGIgR mJiwﬂ"VI‘ﬁﬂ1W1umi°ll1!‘H’f)1]1ﬂﬂﬁﬂ 9@ uve gmin 1%

9
A v

o A v 1 2
‘]J‘igiﬂ‘]fulﬁﬂ’llﬂ‘uﬂTi%J'IL‘]S@Iiﬂﬁlu’éﬂﬂWﬁ wumuazm Lummﬂumgaﬂizmmu UATIIAD

a o d' = ] d‘ Yo
WQWuQ!LQZQWNWﬂVIQQﬂQqﬂﬂ?iﬂﬂzqﬂﬁﬂllﬁﬂiﬂﬂﬁiﬂ
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dy A Y o [
nunvinaalunissmsaa
4 ]
2) CMM (Cubic Meters Per Minute, m3/min) W%@Qﬂ‘]ﬂﬂﬂlil@iﬁﬂu”l‘ﬁ #0391

k4

1A A Y o 1
mwuinTaa lurie015 195

q93

Q =Vx4

Q —8051M35 W30 (m's )
\% —awidamaeTums Tva (mss)
A —ftufnhdaveams Iva (m?)

3 A A 9 oo
CFM = ATULIIAN X NUNHUIAA
= (fi/min) x ff’
= (f'/min)
< A A4 9o
CMM =a7UL3704 X NUNUUIAA
= m/sec x m’x 60

3 .
=m /min
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ansIMstandasu (ACH) Air Change per Hour

ACH =WxLxH) x (ACH 1i1un)

W =AU (m.)
L A28 (m.)
H =A7Ng (m.)

ACH = auy./%y. (m’/hr)

CFM = (@QUN./%¥W.) x 0.59 ((m’/hr) x 0.59)

an'la

=

oy
aa o ~Ad
MUmMsmanuaunanii Ina
' A < A L, v =
nouIzidennNWEIaNNToIaNgAeaNA0IIANABINITNITIaN ey
2IMAANIATTIN 12 ACH U5iasgaundrogilren iy 0.465m' a2 18 (0.465m’ x 12 ACH)=5.58
3
m /hr

1INGAT Q=VA

Qremsnsit m’ /hr
A =0.007857 m’
VvV =Q/A m/ hr

=5.58/0.007857 m/hr
=710.82 m/hr
=710.82/3,600  m/s
=0.197 m/s
< [ " Y [ d'dy A Y
ANWITIaNTDIaNgADDN 11TTesn110.197 m/s Tuiiiiden 0.3 m/s w114
° o & T @ < '
Aurainiuaey Tue=nnu5I1aur99augA00N X 3,600
(0.3 m/s) x (3,600 s)= 1,080 m’/hr %38 637.2 CFM
Wfsuaay
< dy ~ Y o
CMS = a2uE7au x NuUNuuIae
= 0.3sec x 0.007857

=0.0023571 m’/s
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WsAsIMsuanilaoueInia 1 501 (ACH)
ey =0.0023571 m’/s
PSesies = o0.465u.°
191U msuanaeue1nis 1 501 (ACH)
PSesresalSinuay
= (0.465 11.°)/(0.0023571 m’/s)
T4y =197.27 sec

v
= 1

9 A Y A U v A a dy v A
“U@quja‘ﬂhlﬂLW@%$hlﬂ1’i1ﬂ"lﬂ’31ﬂﬂu1ﬂlﬂﬂgllu§]ﬂ% 2.10 AIUTDUININNUAUN

@

a dg! v 1 a 4 dyd
Lﬂﬂﬂ]uvléﬁﬂﬂﬂ"lﬁﬂﬂ11/\ﬂ§1mﬁ@§ NUAD

Y
=

d‘ 1 [ d' a Y [ a J
ANTNN 2.4 ﬂ1?1’311]@1!1/]!?1@]"]]1‘![1@Iﬂfli’)'lﬁEJﬂTWﬁﬁJm@i

1. | anuSiauvesangaoen 0.3 m/s
dy d' Y o (] 2
2. | MUNHINAAVDIFRIANGADDN (1=0.05 m.) 0.007857 m
Y 9 Y Y 3
3. | Swnasguudiedileauun 0.465 m
A A 9o ' a 2 A
4. | NuNdAURI¥OAALAY (=0.0125 m.) 0.004906 m” 130
k4 s
W3oNuN32 Ina (leak) 0.005274 ft’
5. | easimsuanalasueinia 12 ACH

k4 1
WuN3211a (Leak) 0.004906 m” ¥390.005274 ft’
511058 1,080 m/hr %30 637.2 CFM
Wfﬂﬂi 114 Room Differential Airflow -CFM (2% Room Leakage Area
Curves
Room Differential Airflow -CFM =637.2 CFM
Room Leakage Area Curves =0.005274 ft’
] Y1 1Ay Yy o A o q ¥ o Ay Y '
mullmmm"lﬂmmmﬂugﬂw 2.10 ‘ﬂﬂﬁﬂ’ﬂﬂﬂu‘ﬂhlﬂiﬂﬂﬂ’ﬂ 0.020

Inches of Water ¥13© 110071 4.98 Pa (1 Inches of Water =249.08891 Pa)
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o Hawl 17 :
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0013 3 i i 4
H F | 0ARe] g ,—" .o“'
DIFFERENTIAL®™ mraivine amri 7
PRESSLURE 0010 ; '-,-' ::" (1:5 Ft2 ',.' '...' J.,? ,o"'
0.00% :. F :: 4 | g -’.' .a‘." o"..’
INCHES g 4 4 § 7 osrelf &~ =4
0.003 —h— M 0
of ooor —il g1 1 #1517 | # -
WATER 0008 il F Fowmre ¢ o
0.005 := T8RS [+~ o
i8Syl | [1oFe o™
0.004 L rd 3 Cd -
S E 1] =
0003 |—£ IR Y W i
ooz IS A SFEd o o | 1EF
I S SR T T
ooot i £ L
0000
a 25 50 ¥5 100 12 150 175 200 225 20 275 300 325 360 IS 400
ROOM DIFFERENTIAL AIRFLOW - CFM

31 2.10 wamsnnmaumMs lnavesemaludeuiionnuainuay
9 H v
AUA TS VNLNMI T Travearteaniag
131: Room Differential Airflow vs Differential Pressure

for Various Room Leakage Areas, 2009
\ U o
2.4.2 NIHIATANITNAHIINNITIATHIN

ldgasameanniaf 2-8

DQ1.170

Dp0.602] (2-8)

A=0.01138
Tauil
A is the leakage area in square inches [for instance, air gap under the isolation room
entry door]
DQ is the differential airflow rate in cubic feet per minute (CFM) [the difference between
airflow exhausted from the negative pressure isolation room to an adjoining area through a HEPA

filter, and, supply air entering the room from sources such as the HVAC system supply vent]
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DP is the differential pressure drop in inches of water gauge [the difference in pressure

between the air in the adjoining area where the HEPA filtered isolation room air is exhausted to,

and, the air within the negative pressure isolation room]

A A 1 A Y = o < Y o A
AT NN 2.4 ﬂ"lihl‘l’iﬁ"lli’Nf’JTﬂWﬁTl!Mﬂ@lNVlﬁﬂﬂﬂ"liL‘i/lEJ‘]Jﬂ']_lﬂ"liiUllﬁﬁﬂlﬂﬂﬂﬂﬁllﬂﬂlliﬂﬂuaﬂﬂ

Y [ 1 o Qy %,'
HOULYNANUAULANATNNY 0.01 UIUT

Leakage Differential Airflow | Differential Pressure
A, A, DQ DP
(Square Inches) (Square Feet) (CFM) (Inches wc)

17.70 0.12 50.00 0.01
39.82 0.28 100.00 0.01
64.00 0.44 150.00 0.01
89.61 0.62 200.00 0.01
116.34 0.81 250.00 0.01
144.00 1.00 300.00 0.01
172.47 1.20 350.00 0.01
201.63 1.40 400.00 0.01
231.42 1.61 450.00 0.01
261.78 1.82 500.00 0.01
292.66 2.03 550.00 0.01
324.03 2.25 600.00 0.01
355.84 2.47 650.00 0.01
388.07 2.69 700.00 0.01
420.69 2.92 750.00 0.01
453.69 3.15 800.00 0.01
487.04 3.38 850.00 0.01
520.72 3.62 900.00 0.01
554.73 3.85 950.00 0.01
589.04 4.09 1,000.00 0.01
946.61 6.57 1,500.00 0.01
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A A T Ay A 9 M D] 9 A
AT NN 2.4 ﬂ']ﬁllﬁflmﬂﬁ@Tﬂ’]ﬁﬂ!Lﬂﬂﬂ’N“ﬂﬂﬂﬁﬂ'lﬁL‘VIfJ‘]Jﬂ‘Uﬂ'l33'JulﬂaallfNW@\‘]llfJﬂlliﬂﬂua‘Uﬂ

Y o 1 o Qy %’ ]
HOULYNANUAULNANNU 0.01 UIU (919)

Leakage Differential Airflow | Differential Pressure
Ay Ag DQ DP
(Square Inches) (Square Feet) (CFM) (Inches wc)

1,325.40 9.20 2,000.00 0.01
1,720.81 11.95 2,500.00 0.01
2,129.97 14.79 3,000.00 0.01
2,550.95 17.71 3,500.00 0.01
2,982.31 20.71 4,000.00 0.01

N Establishing Airborne infection isolation rooms (AIIR) & Protective Environments (PE), n.d.
a d .
2.5 itNamnea (Peltier)

@ o 1 A J o < Y Y 1 9, Y
Wﬁﬂﬂﬁﬂ%‘ﬂuuwul‘wamEli%3%1?‘1’31%&81&hl@l@]’EJQ%'IEJﬂi%LLﬁ'lIV\I“V‘IﬁHﬂﬂWEJUE]ﬂGlW

Y A 1 ' A 7 ~ o Yy 9 & 1 A
nszua Tihd lvarunsumwariies vz ina 19onaunilsvowrumwaiosamsnganu

4 ) 9 2 W { I {
50U (Heat Absorbed) 1911710501 11119 (Heat Rejected) NATUATINY HANAOAITUNRANIIN

a 1 [

P a ¥ A, ¥ = ~ ~A X ~ )
‘iauﬁ]g11qmwﬂ3Ja@mgmmuwmmmmu"lﬂm%uamwﬂquumm@ﬂugﬂﬂ 2.11 U9A3T

o Y A d A o g A Y A 9 Yy Ay '
ig’Nﬁluﬂ1icl“mmulW’m‘ﬂfJiLW@‘1/]1‘?]’311”81!?1f]i]%@]’t']\’illﬂTi3&’U1§Jﬂ’31ﬂ§@uﬂlﬂ\1ﬂ1uﬂi@uﬂﬂ

U

9 A 9 (Y 19 Y a F = o Y T a I a
ﬂa@ﬂL'Ja'IGIJ’L?L!8GlGIN'IHLW’EJ‘IJENﬂullilclﬁ!,ﬂﬂﬂ’ﬂu'i@uﬁgﬁiJG]NEﬂfﬂ%3%11ﬁllwulwalﬂﬂﬁlﬁt’l‘ﬁ1‘c’l

o ¥ ] a2 JR Y =Y Y . I 4 ~
ANUULKNUNANYTIADINAITSVIYAITINIDU (Heat Sink) Lﬂuqﬂﬂsmﬂﬁzﬂammu
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HEAT ABSORBED

Ceramic Plates L Metal conductors

(=) Negative

(+) 1;.011[1,@ rﬂatﬁdgl Thermoelectric N,
{ P Elements
., 5

A o < 1 A JAQ Y w Y/
qij‘]J‘I/I 2.11 ﬂ13‘VHﬂ’J11]LEJ“L!ﬂl@Q!LNuLWﬁmﬁliﬂiﬂ)'WﬁNWu'l‘V\I‘V\IWWﬂﬂWEJUE]ﬂ

~ a [ Jd o =Y
nu1: Yo dand inaiin, 2562

[

=q 9 o < 1 A JA o /s ad  a .
Tagn 1 UM IMANUEU YD WHMINANETADTAAINOT 1NDIANNTN (Thermoelectric
i L g X o o A Aa g < o Y A
Material) #uflua1sneaaiivia N @danaseudlszaauiluwinziir i) uazsia p @

Teatlszauanidlummzsn lnih) derihdenunuveynsuedgaoluuriumaiios Yaqnes 1ud
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'
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=
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Heat Absorbed

Cooled Surface

Cold Junction

Hot Junction

Voltage Applied

Semiconductor Thermocouple
Peltier Effect

~ a C4 S J
71U 2.12 manelsingmasitmames
=
il

11: Yedand iweiin, 2562

a 4 A Jo A Y v A G
‘L!’ﬂﬂi]Tﬂ"l]3Lﬂﬂ‘]Ji'lﬂg]ﬂ'liiumﬁmﬂiﬂigﬂTl 2.12 Llaﬁﬂilﬂﬂﬂi'lﬂj‘]ﬂ'limcﬁmﬂ (Seebeck

[ A A A ara < v 9 A 9 g’/ @ s
Effect)ﬂﬂg‘lh/l 2.13 NUNTLVIUMIN A TNTATIN U Y LﬂJﬂﬂTu%iﬁﬂﬂﬂJﬂﬂﬁﬁﬂlﬂ@iIN
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D(x,y) = N1 (x,¥)D1 +N, (x,y)B2+N3 (x,y)D3 (3-1)
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