ﬂnn% ﬁéﬁ%ﬁg

Z:—‘Cf
AR

>

- — i
o — e

| . et ® "I“ g Sgriedencs
iz . S S ey

BtBAH 8L, April 17, 2019



FAZERmRE B AR EEAE
S

g EEIEBA
& B
EREGE BURES
ENERSEGETEHESRERR LY
B R R SR ORISR
» EPEIETIY S A SR L LR,
A ERTREEBEA R EENE| SO




FAZERmAEEEE T EERRN LR
H %%

W Bk

Ron 2 R EHEENS -
Rn N SRS B BHa T %%%%ﬁ

~BREBEIERE..... 76

kB W
{4

il

-~




% A

(. g‘\ R M S 2 R
ML gﬁ§*§2@m

\ / fﬂ/,- /. v‘ ﬁmwﬁnnﬁﬁﬁﬁﬁﬁﬁ QEEU%Mﬁ

& e % / /\77




Frufk R EERRHER SR E MR = N2 R S E AR L - 5T
=

TE WEimﬁﬁnéﬁﬁaﬁﬁﬁw
BLATA -
%ﬁﬁ%ﬁ%ﬁ%&%Z%?é\WT

—‘@WE%%% ARG - B R e R
REEME @ﬁ%%@

- @33533%§#¥E§ FQ¢4+4EQF§nni_ﬂ& 5%??%%%@225ﬂ§§ﬁ%%§

= %éi%&ﬁ-%xéfﬁZ%éﬂ ‘%%%%Z%%
AR KO E VIR S -

g xﬁiﬁﬁﬁ R i B 7 72 AR 8 R 2 R
WEREEHEHR S

G %ﬁ@%é%i‘%%ﬁ%ﬁ LR ESG AT A E N2 R
B o

T 8 AR R K i e R 2 BY

Inl

\HJH

° Wwﬁnn’gnﬁ? *ﬁ% ﬂﬁ %%



—
—
—

/£Zl§/£ﬁﬁEEF'913E =R < EESIEAT ¢

* ZEMENZERGEEHEPOR » TREETEZRE] - ST NEE -

s EEMEENE R B EHEARZETE ~ VR -

C EEIMEEANZE R E EH A - ) - FEE KAZE

s EEMEENE R EEEEEET A8 2R EH

) EVSI 22 SR B A e iR T T R e

HigEm ~ B () EERE SR HRVSEE EERRE S N R E S

>PtH|Elllll

?">W

REFEERET © BMDEEWZ EESZHAT ¢

SFHE ]

St

- HEET ~ B ZEA =Ry B ST E R 2 BUE KRR -
- HEETT - %’:‘R(Fﬁ)ﬁWwﬁnnﬁﬁﬁzwﬁﬁﬁkézml@@ﬁﬁﬁ
- HAARRERET - & () ENZE RS ¢

@ZT%%%E&%M?%IE

» ZEMENZE ARG EEH SRR N EE -
s BEANZERE B BIRETE SO -

» HAA B 2 B = 28 sfan B B B BT -

C HEET B EANZE R E B LIRS T RS S TEE -

C HEET B EANZERITASE G Z I

s BT~ B ENZERAE BIEER ZETE SR -

s BEEN -~ B ERNZERMEAEEEHE Y EE - S5 - R ZE

s HEW - BMNEAZRmEEHZ EHEI -

L HEET  BMDERASGH 2 ENZE R B g - BEENEL

it ~ FabE e SR A \ﬁ ZEIZEI




GLOBAL AIR POLLUTION ISSUE

Join us in breathing life back into our cities and our planet at
BreathelLife2030.or
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Air pollution may not always be visible, but it can be deadly.
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DEADLY BUSINESS asbestos disease victims
http://www.hazards.org/asbestos/

graphic illustrating ashestos exposure
http://www.ohiotoxicmold.com/asbestos.htm

M Exposure to asbestos is not an automatic death sentence. Many factors
determine health effects and how severe they will be.

Factors include: How many fibers entered the body * How long the exposure
* |f the material was inhaled or consumed in food or drink.

Fibers enter the body through
the nose and mouth by
inhalation or from drinking.

LT
*%;§:$>'
Pleural membrane
When scar tissue forms in
the pleural membrane, the
tissue is unable to expand

and contract. Breathing can
become painful or

impossible.

Esophagus
Cancer can develop from
swallowing asbestos fibers

*% Heart
Blood flow to the lungs can
be impaired and cause the
heart to enlarge or fail.

&
Diaphragm —— Mdo%
-
Stomach
Intestines _,,,..-—-"';
Swallowed asbestos

fibers build up and
may cause cancer

Blood

vessels Alveoli

- _ V7 N\
Asbestos fibers in the alveoli ;2' e
can cause cancer and prevent ( #—
exchange of oxygen and carbon e \ 7’&
dioxide between the lungs and
red blood cells. Asbestos

fibers
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INVISIBLE KILLER

Air pollution may not always be visible, but it can be deadly.
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Estimated annual deaths due to indoor and outdoor pollution
exposure(WHO, 2000)

Developed Developing
Developing countries (urban) countries (Urban)

i 9% 0
countries (urban) 0 Developed %
23%

countries (rural) <X
1% ’

Developing Developed
countries (rural) countries (Urban)
---------------------- N 67% R ° . )

=‘ Total deaths 2.8 million E ,f Total deaths 0.2 million E K I .
t __ (indoor exposure) | i (outdoor exposure) !




University of Washington that systematically measured health and its risk factors, including air pollution levels, for 188 countries between 1990 and 2013. The air pollution
research is led by researchers at the University of British Columbia and the Health Effects Institute.

Global Burden of Air Pollution

~ @™ Deaths from air pollution in 2013
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®5.2 FEIERBEHGEZ e REES
TIFBFE S THEITARBMIA) || 85885 THBZ R I7ARBMIA-5) |

& EERE-84 205 T 22 & (American Society of Heating, Refrigerating, and Air-
conditioning Engineers, ASHRAE)Standard 62.1-2007 ;T ' O[22 ENE RS i
#E | (Ventilation for Acceptable Indoor Air Quality) - sZFEAERY HAY By ¢ (1) &/ R JE R e At
ENZE RS B - IR AT aY S/ N AT R R 2 25§ (2) B DABERAR I SR
Y - BAERRYVEENER © LUK Q) REMAERRY ENE R ENEES] - FEIMR
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& NEEVEFNERSEHESE - ASHRAE Standard 62.1-2007 & 52818 A SIPIRE > 37
EESMREINDRE - HEE RS ARBHERMBBRATTIEERZZR > 4

[ Vi, =R, «P,+R, - A, ]

- NEFTREANREE(Ls person) 5 P, » ZERIEEIAR S R, -
A, ZEREHIAR AR o 2X%[EFRASHRAE Standard 62.1(2010)1

AEEAE 41 NERS.IFTR -

(5.1)

Hrp oV, D SNRMLFEE (L) 5 R,
ZERARTERIMRAE (L/s-m?)
gt U]

#%5.3 ASHRAE Standard 62.1(2007)P0K 7 /) il B AR B

e i AR F AR (R | wEAFEEE (R e %f&‘f’:‘bﬂ%ﬂ T F
cfm/ 4 L/s-4 cfm/ft? L/sm? #/100 m? cfm/ 4 /
SHER
A 5 2.5 0.06 0.3 5 17 8.5 1

EFw 5 2.5 0.06 0.3 30 7 3.5 1
KLy e 5 2.5 0.06 0.3 60 6 3.0 1
SRLY 5 2.5 0.06 0.3 10 11 55 1
KT &%
Fevaar (A3 4 k) 10 5 0.18 0.9 25 17 8.6
24 ;’i’:f}a‘a S 10 5 0.18 0.9 25 17 8.6
3% (5-84%) 10 5 0.12 0.6 25 15 7.4
xE (X3 9Kk) 10 5 0.12 0.6 35 13 6.7
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 For a sharp-edged orifice, a vena contracta effect occurs.
» The effect is the result of the inability of the fluid to turn
the sharp 90° corner.
» Typical flow patterns and contraction coefficients for
various round exit configuration.
» The diameter of a fluid jet is often smaller than that of the

hole from which it flows.
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JBVE N ECEDE ~ 2B HA RENMEIFREEEYNE ML KRIR) » BCAMAEYSUEYMERE
(Microorganisms or biological aerosol)fz 75 52 RIR > Al a8 — By s 5, 5 4935
Y T (A0E5.11FR) » S EHAE T/ R R 2E(F RAVA - R ERER 5 Rl - EJIER
TSR - BEUKE SRS T 0 WIE5.12~E7.14F7R) » JTRERELR o 2e S 2 AR 2 SRR A
HFTEE B P22 RO ZE P EVE N E RS HY  TAER B e @ (I1B) s F R (HB)HY/KE -

- EVE AR EEEB(Colony forming unit, CFU)EEH AR5 HE AT EL
(Too numerous to count, TNTC)HJETE -

- EE AR EOVEE SR (the amount of debris) IERBZ BEE RS
(National Air Duct Cleaners Association, NADCA) E.Z= H=l4E 5. » a8 E A
I A R B =% B 22 2 2 B R AF 9T Fi(National Institute for Occupational Safety
and Health, NIOSH 0500) 0.75mg/100cm?{/JE4E o
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5.4 ASHRAE Standard 52.2(1999)R7R &8 58Kk

MERY AT 52 A R4S SR FER#E5I
FARERR | EEEBR HRIZE 524 JrE P B fR A1 SRR R4S /22 RAER AR
1 <20% <65% ¢ >10.0pmfz g JEEREERARE |« FAREUBIRGE © — A AR & AR B TR
2 <20% 65~700 |* 7% - S ~ TREE - D ’E?ﬁj}iﬁﬁﬁﬁ =
RE - IEAGRKL - g | RETES o m2EE C GRAY - BGEIEILE - BBEEM 2
3 <20% 70~75% | 4 - HUIESERYIELE PR EEAE -
4 <20% 75~80% + BRE - BT E B hRBE SR < SR R A -
5 <20% 80~85% | *3.0~10.0pmfr & PRSI ARE B |« BEXIEIBYE ¢ [EFEE B25~ 125mm 2> ik TS
6 <20% 85000, | ¢ ME - T - IHEERE FREAERE - T | @B - DAMEREEE - mIs iR E A
GARRLE - PEEDE - K | RIMFESFT W | B R—REMY -
7 25~30% >90% JEEE ~ RAMEEY - & | FRBFTERD | EXERE - ERAR KPR B AEEER
Y& ~ Gt I RSAE BRI EASAY -
8 | 3073% | 0% ¢ PHRBEE | KRS ST -
9 40~45% >90% ¢ 1.0~3.0pumifiz EEEERE - |« KRB - RORME 2 BHEEE @M > DU
10 50~550% 0506 OREEME - IRER | SHREEERR 18272 ER 7> By nT B i) 2 LR=CAR T84 - =] K6
BE - SRE - MK - feEE - | BIRERE | ~125% 0 L555300~900mm -
11 60~65% >95% REHERMNL - EERR * SUBIRYY - REESNERIE MR RS > A% Ry150~
12 20~75% ~95% BB~ (REEE 300mm - =] { FHARE Slofted 2 A RHE Ry BT -
13 80~90% >98% ¢ 0.3~1.0pmA BB ERR LR |« SSURIREE - HOKGE 2 FEERSEMR - DT
14 90~ 95% >98% ' B E4HE ~ RETIER &~ —REG %ﬁﬁ(?ﬁ%ﬁ%ﬂﬁ%ﬁ%ﬁﬂ)Zﬁﬁi@ﬁéﬁ o H] K6
SEIESR - NOR(EE) - | TRERBEEARME - | ~1248 - LIFER300~900mm -
15 >95% n/a HEHE - ASBES - | TEZE + SFVETEAE © RSN EEIEES - FER150~
AEamRE - FHEHEE 300mm - B[ {EF4RE Slofted B B RHE RIBHS -
16 n/a n/a 2 ~ bd Sk
17 n/a n/a ¢ <0.3pumifirf& fEREZ )jﬁ}%ﬂ‘ M | HEPA/ULPAZEE4Y
18 n/a n/a EEEEE)  EE S E  |PE - BERLG [IEST type F:j0.1~0.2 p mif&ZEMEERCR
B - TR IS - R | EE - 20EY) =99.999% -
19 n/a n/a ELTAEY) B SRR [o1EST  type D :i03 n mE s EEReE
=99.999% -
20 n/a n/a ¢ IEST type C : JA0.3umii {2 i) EERE = 99.99% -
+ IEST type A : 20.3umiir & 2 3 BERR = 99.97% -




€ UVGIAGE SRR 2 Fiil

« UVGIA244ha eGSR F RO TR EF v R % » K H #ERINE R
SS9 L BAIREE - 2000 4F 9L (1% » £ & MRS E] T RIS 4 (anthrax
mailing) , T2 - L > B T (REERESEY R AN TLIG R » GRS
(immune building technology)ry & F~Z £ i #mav e L » e -~ @B LR UVGI
Ok P+ B A Ry AT ELEL B A4 19 1% 7 ZE(USACE, 2001) -

* UVGI R 44 & SR UR S bRioE v i s EAVIE] » (e BARAE AL Es |
CARES B R B IR AR > B85 0 ZBRIE - M oNEFHTIEME S
(American Society of Heating, Refrigerating and Air-Conditioning Engineers, ASHRAE)FT
4EETHY 72011 ASHRAE HANDBOOK- HVAC Application (SI)-Chapter 60 Ultraviolet Air
and Surface Treatment (TC 2.9, Ultraviolet Air and Surface Treatment) ; (ASHRAE
Technical Committees, 2011) ; ERFZ 'L/ & (International Ultraviolet Association,
IUVA)F4RETHY T Guideline for Design and Installation of UVGI In-Duct Air Disinfection
Systems (IUVA Draft Guideline IUVA-G03A-2005) ; (IUVA, 2005) ; EEFFEE T2 EY
% (United States Army Corps of Engineers, USACE) Fii4mz]HY ' Protecting buildings and
their occupants from airborne hazards (T1 853-01) ; (USACE, 2001) ; =BG ERENG =
b 48 51 21 & (Defense Advanced Research Projects Agency, DARPA) Fit £& H #Y

"DARPA’s Immune Building Program (021029 AA_ColPro 2002) ;, (DARPA, 2002) ; [/

KEFAIr & Water AE]FrgRsTHY " UVGI for Cooling Coil Disinfection, Air Treatﬂﬁ]t,

and Hospital Infection Control ; (Kowalski, 2011)%; -
< [E15.35~ [E5.38E1 B UV G I 2 St i #isR 7=, -
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