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HE . A\MERAWFERE :

DIVERSITY IN THE HUMAN MICROBIOME
The Human Microbiome Project has examined bacteria on 242
people. Some of the microbes living in and on the humgn body:

: < —— .
Propionibacterium L~
acnes lives on the ! B -
skin and nose of ! Streptococcus dominates
most people------ the oral cavity

Bacteroides is the
most abundant
genus in the gut
of almostall. ! ‘, Staphylocaccus
healthy subjects-------- X gl Sl S epidermidis colonizes

; : - 3 external body sites

E. coliis present in the ., iy Lactobacillus
qut of the majority of ) 7 species are

healthy subjects but at predominant
very low abundance in the vagina

SOURCE: Human Microbiome Project
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[The American Institute of Architects Academy of Architecture for Health, 2006]
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—i%BIE N E#E] Common filtration mechanism

T Mﬂmm
Inertial impaction

Particle Filter fiber
Pﬂ
Diffusion . O Flow stream
Filter fiber
Particle
i Flow stream
Interception
Filter fiber
Filter fiber
Sieving

Particle
Flow stream

Filter fiber

& M: &% (Inertial Impaction)
B EOREE - B MR - TR
AR RS E) - BT DR -

IEHUES)(Diffusive Motion)
/INRLFIEMERUE N > TR B -
BE ARSI - R 7 bt
Yk -

HBEEHL(Direct Interception)
A FIEZ ROR G E) - BT R R
ATER YIRS R A RERE - R BIHHHE -

&R ( Sieve Effect)
HirFRefE A CLIE M af =~ PRV PR SR
PURE widas eI e v
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100
== 99.98
g
=
a
E
W 99.96 N
Design Point
Mos=t Penetrating Particle Size 0.3 microns
99.94 T
0.1 01 1
Particle Size, microns

Figure 1: Typical Performance of a HEPA 80 57% Filtar

Understanding these three methods makes it clear why particles around 0.3 micrometers are most difficult to filter.
Particles less than 0.1 micrometers are easily trapped due to diffusion while particles larger than 0.4 micrometers
are trapped by inertial impaction. Particles between 0.1 and 0.4 pm are therefore too large for effective diffusion
and too small for inertial impaction and efficient interception, so that the filter's efficiency drops within this range.
By specifying a HEPA filter's efficiency at 0.3 ym, standards bodies are really describing a variant of the filter's

minimum efficiency.
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Gases and chemicals
Activated carbon adsorption o d;

Adsorption is a process where a solid is used for
removing a soluble substance from the water. In this
process active carbon is the solid. Activated carbon is
produced specifically so as to achieve a very big
internal surface (between 500 - 1500 m2/g). This big
internal surface makes active carbon ideal for
adsorption. Active carbon comes in two variations: - L Pores
Powder Activated Carbon (PAC) and Granular
Activated Carbon (GAC). The GAC version is mostly
used in water treatment, it can adsorb the following
soluble substances:

Activated Carbon

EMERRMEZER D FENEENANEEEN(REEM
EENSINFREFEERES 7 BRNHBEERSAMME -

RUSRABERES TEE - WHEERMZRILEINGE - ““;‘;‘;:‘:;:’:::ﬂ:;‘;:”
BAEHERYRMEE - FilterWater.com
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UVC ERZERPIVAE - @&

UVC s ideal for germicidal applications

The Spectrum of Light

Visible Light | Infrared
uv-A
200 1280315 400 780 Wavelength (nm)
ermicidal
Effici 264 nm

UV-C Radiation used for disinfection is most effective
at a wavelength of 264 nm.

UVCHHERBERE  EBEMAREMELESE - EESHESNR - 2EHS8E
254nmESMEE - 254nm RIMEK R - BEIMIKREEMRIEE -

fein
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Ultra Violet Disinfection
Destruction of DNA

Before

Incoming
UV Photon
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RIMR-C(UV-C) MR - mBHNBSEREE

Em e E B3 e o o G

- NEFEE > Bacillus subtlis spores HAE 4,880 22,000
- fhsEZE - TB bacteria A 2,660 12,000
- IEERS - Bacteriophage JmE 1,460 6,600
- OEERS - Coxsackie vinus o= 1,400 6,300
- SERFEE > Shigella spores HAE 930 4,200
- WERKBE » Escherichia coli M 1,460 6,600
- RIB1ZE > Fecal coliform A 1,460 6,600
- ABURFRIES * Hepatitis A virus k= 1,770 8,000
- KERS > Influenza virus k= 1,460 6,600
- XEEE > Legionella pneumopila M 2,730 12,300

BEDHEE > Salmonella typhi M 1,550 7,000
- BEEEBKEA » Staphylococcus aureus HAE 1,460 6,600
- SBIKFIEE > Streptococcus spores HE 840 3,800
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ZERBEFEASGN - UVCfilter
UVCirE#EA(BRETS)
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BEZEAEEKER UVCRAR

ZHRBEUV-OBLESRRERETE - A
SAAEBRARRBESARERR - RUVER
U—EFRERRERERR - HIRFEG&EEL
fEXRE35 °C~ 50°C -
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VA

Varlable
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Airflow Condition system
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~EON

%Bfﬂ Az

BiIRIRIE N

i

T

[ 2] ]

KEMBER
"B [RIBHR AR
i [ 4 PMy, HE
Hiamh (ppm) (Hg/m3) (CFU/m3)

A 808 72 1656

B 855 59 1876

C 1318 56 1018

D 1650 42 1080

E 2486 28 2896
EIREE 1000 75 1500

J{Tliltech | |

@M mE EREECE

e

WERBER
HE FRAAHRAE EIRE SRR

— s PMy @ —EiL PMy wE

iRl (ppm) (g/m?) | (CFU/md) | (ppm) (Wg/m?) | (CFU/m?)
A 808 72 1656 842 76 1476
B 855 59 1876 867 56 1561
C 1318 56 1018 965 78 1102
D 1650 42 1080 1356 82 1231
E 2486 28 2896 2165 45 2356
EIRIESE 1000 75 1500 1000 75 1500
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BRAN  RREEREERITERAEES
FRZERFERERZ R
W - ECO,RERE -
‘ , ADEEROSEHEROk
B S e T 0 | B EABRESHR_A(
[Eu%r_ i EF/FF
CO2ES, Eﬁw
ERE

oy CO2E}

ERmMENETER 7 BREMARAIZES - &
ETHMEE -
s TARIE AL A AR EY R BR !

ARETHI & S A48 R S FRAPPIZR -

RUHIEE
(PM2.5)

254nm UVC S5 E




MRS S RITIBIRZES

i o e e

1 - g T

WERRER
i=1=} B R EEEREE SMREERRIBIEIZES
-t o4 PM,, Files] Z &b PM,, L]
R (ppm) (Hg/m3) (CFU/m3) (ppm) (ng/m?) (CFU/m3)
A 842 76 1476 921 74 1376
B 867 56 1561 892 59 1259
C 965 78 1102 865 63 1102
D 1356 82 1231 862 61 765
E 2165 45 2356 965 45 1311
RN 1000 75 1500 1000 75 1500
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€PM25s

Combustion particles, organic
HUMAN HAIR compounds, metals, etc.

90-70um <2.5um (microns) in diameter
(microns) in diameter

© PM1g

Dust, pollen, mold, etc.
<10 um (microns) in diameter

90 um (microns) in diameter
FINE BEACH SAND
Image courlesy of the U.S, EFA
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