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* DEADLY BUSINESS asbestos disease victims
* http://www.hazards.org/asbestos/

« graphic illustrating asbestos exposure

* http://www.ohiotoxicmol d.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
ﬁ&% |

Pleural membrane

When scar tissue forms in

the pleural membrane, the

tissue is unable to expand

and contract. Breathing can
become painful or

impaossible. Right
\Iung S Z7

1

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.

Larynx

Bronchia

Alveoli

Apdogien 2

Diaphragm ——

/’/'{/:'

Stomach
Intestines —

£
Swallowed asbestos

fibers build up and
may cause cancer

Blood

vessels Alveoli

l ak &
Asbestos fibers in the alveoli
can cause cancer and prevent
exchange of oxygen and carbon W \ ?k
dioxide between the lungs and

Asbestos

red blood cells.
fibers
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THE

INVISIBLE KILLER

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

Developed Developing
Developing countries (urban) countries (Urban)
countries (urban) —_ 9% Developed 7%
23% P> countries (rural)

Developing Developed
countries (rural) countries (Urban)
...................... ~  67% S < <
[ Total deaths 2.8 million | [ Total deaths 0.2 million |
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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

~ 7@ Deaths from air pollution in 2013
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GLOBAL AIR POLLUTION ISSUE

Join us in breathing life back into our cities and our planet at
Breathel ife2030.org

BREATHELIFE - I e s

CLEAN AIR

Clean aif. Hoalthy future. 8 Organization Sy @) coALTION
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n-Butylacetate » Z& T Bg-[n] Benzene » %

n-Butanol » T EE-[n] . 1,3,5- Trimethy benzene » 1,3,5-=HEF
n-Hexane » E.%-[n] . m,p-Xylene » [ » $f-— %

p-Xylene » - % . 1,2,4-Trimethy benzene » 1,2,4-=HHEZ
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FHE (formaldehyde) ~ T E&fif(butyl  ether) ~ Z§HEERE L GE(vinyl - cyclohexane) ~ 2-PN k&G (2-
propenoic acid) ~ PN __[ig (propylene glycol)

A-FFLER Z)%(4-Phenylcyclohexene) ~ BElE 2% HE(vinyl acetate) ~ K2 fF(styrene),  J5ihE
(dodecanal) ~ Z.[i%(acetal dehyde)

fEG s (limonene) ~ 527k )7 (isopentane) ~ F A fiE(isopropanol) ~ 2 —Jig T Eit(butoxyethanal)

—_— =

1,4 — 5 75(1,4 dichlorobenzene)
/. (acetic acid) ~ B/ (hexanal) ~ 2% (hexanoic acid) ~ [ i (pentanoic acid) ~ %%/5¢(decane)

FHi% (formaldehyde) ~ £ (acetaldehyde) ~ 2% ] fis(butylacetate) ~ Efs(hexanal) ~ 32 HH
(cyclohexanone)

HZK(toluene) ~ N _fE  (propylene  glycol) -~ 7, _fiZ(ethylene  glycol) ~ % T fig(butyl
propionate) ~ FHE PN g (methyl propanol)

K Sw(styrene) ~ 7K (ethylbenzene) ~ —FZE(Xylene) ~ ZK(benzene) ~ 2- 2 FE-1-fE(2-

ethyl-1-hexanol)

K S(styrene) ~ | J5E(dodecane) ~ ZEA W (benzothiazole) ~ 2 2. & HE(vinyl acetate) ~
%€ (cyclohexane)

HHEE (formaldehyde), k%A (ecrylonitrile),  ZEE(acetaldehyde),  Z5fi(decane), POkt
(tetradecane)

Z&(naphthalene) ~ FAZELIHIE i (methyl  pyrrolidinone) ~ 22 )7 (styrene) ~ i3 (phenol) ~ Cif%
(hexanoic acid)

SE%(ethyl hexanoic acid) ~ Z%f%(decanol) ~ + 7% (dodecene) ~ F=fiE (ethyl hexanol) ~ %5
(Naphthal ene) .
S ke (limonene) -+ BB - 1IPRRISEE A R A A e el
WEbHbEYE: Rk, EWALEYE) - SRRy |
(tetrachloroethylene) K (7€ 778 ~ SEGFLIR ~ (bflin FOE TR PRk 2 C12£C
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R33N FRASINEEMEAERLBERAGER (8 103FE7H 1H 210756 5 30H 1b)

. o i) B
Z = et
YERI “r=tiEH CO, ppm COppm HCHO ppm TVOC ppm CRU/E CRU/ ngl "

AR 73 5 69 3 91 6 69 22 3
RERE N 0 0 3 0 0 0 0 0 0

KA H 0.0% 0.0% 4.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

KA 58 8 54 6 76 9 54 15 6

EhEEg: R EsE 6 0 1 0 4 0 0 0 0

A A 10.3% 0.0% 1.9% 0.0% 5.3% 0.0% 0.0% 0.0% 0.0%

A 74 14 70 2 105 1 67 7 2

sgikie Y 6 0 2 0 10 0 0 0 0

KA 8.1% 0.0% 2.9%, 0.0% 9.5% 0.0% 0.0% 0.0% 0.0%

o A 29 26 27 3 31 3 27 11 3

taraf] P 0 0 0 0 1 0 0 0 0

2 KA H A 0.0% 0.0% 0.0% 0.0% 3.2% 0.0% 0.0% 0.0% 0.0%

AR 231 45 215 18 31 21 214 62 22

BRIy 6 0 4 1 0 0 4 5 1

KR 2.6% 0.0% 1.9% 5.6% 0.0% 0.0% 1.9% 8.1% 4.5%

KA 79 72 74 4 9 7 74 18 4

RS ELLE EENEE 3 0 0 0 0 0 1 0 0

AR 3.8% 0.0% 0.0% 0.0% 0.0% 0.0% 1.4% 0.0% 0.0%

KA 9 _ 9 _ 13 _ 9 - _

AN A ErE 1 - 0 — 0 — 0 - -

KA 11.1% _ 0.0% _ 0.0% _ 0.0% _ _

AR 63 59 63 - - _ 14 13 _

*miEE [T 0 0 0 _ _ _ 3 E _

=y et 0.0% 0.0% 0.0% - - - 21.4% 46.2% -

AR 10 _ 9 _ - _ 9.0 1 _

[RE = A ErE 1 - 0 —~ - - 0 0 -

AR 10.0% _ 0.0% _ _ _ 0.0% 0.0% _

- AR 171 165 169 4 3 _ 162 12 2
P 7 0 4 0 0 _ 0 0
(BEEAH) BN 4.1% 0.0% 2.4% 0.0% 0.0% _ 0.0% 0.0%
- AR 270 253 264 8 15 9 256 49
P 19 0 12 0 1 0 1 0
(BR)E) Sl 7.0% 0.0% 4.5% 0.0% 6.7% 0.0% 0.4% 0.0%
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®3.12 FMAESIIEBFTENZE R B RNGER(H 10375 1H E 10756 4 30H 1)

2Vl

REREE

8 & 85

a7eE ~ =

g

BRNE

RRGEE

SRR

B

GetIEE CO,ppm  COppm  HCHOppm  TVOCppm c%ﬁp
EZN 4 86 5 76 - 127 4 80 15 -
IS 3 0 0 - 0 0 0 0 -
R EREELH] 3.5% 0.0% 0.0% — 0.0% 0.0% 0.0% 0.0% —
N 125 6 123 - 175 3 123 10 -
R ERE 4 0 0 - 11 1 0 0 -
A ErELAI 3.2% 0.0% 0.0% - 6.3% 33.3% 0.0% 0.0% _
BB 45 1 43 1 110 1 44 9 1
T EE 0 0 2 0 1 0 0 0 0
L 0.0% 0.0% 4.7% 0.0% 0.9% 0.0% 0.0% 0.0% 0.0%
N 92 75 86 2 129 7 88 32 5
FEE 14 0 0 0 14 0 0 0 0
FEREEH 15.2% 0.0% 0.0% 0.0% 10.9% 0.0% 0.0% 0.0% 0.0%
BAR 50 51 50 - - - 2 2 _
FEE 0 0 0 - - - 0 0 _
R EREEH 0.0% 0.0% 0.0% = = S 0.0% 0.0% -
EZN 52 4 46 - - - 50 5 -
FERE 6 0 0 = - - 0 0 _
A EartLp) 11.5% 0.0% 0.0% - - - 0.0% 0.0% -
EFN4 62 60 59 - = - 58 7 -
T ERE 4 0 0 - - - 0 0 _
FEHE LA 6.5% 0.0% 0.0% - - - 0.0% 0.0% -
VEFN 73 74 70 1 5 - 74 9 -
T ERE 0 0 0 0 0 - 3 1 _
LB 0.0% 0.0% 0.0% 0.0% 0.0% - 4.1% 11.1% -
BAR 63 63 63 - — - 63 5 -
FEE 0 0 1 - - - 0 0 _
A Et& LS 0.0% 0.0% 1.6% - - - 0.0% 0.0% -




R3.12 FIMASINELHEAZE R BERAIER (510357 1HE 107464 30H 1B)(80)

&=l “r=1EE CO,ppm COppm HCHO ppm TVOC ppm CT:H}LJ% e Cﬁ%mg
AR 10 10 10 — 1 — 10 2 -
EE
_ TEBE 0 0 0 - 1 - 0 0 -
L4 REHELBE 0.0% 0.0% 0.0% — 100.0% — 0.0% 0.0% -
BAH 103 - 97 - 179 - 98 9 -
EERESBH L 13 - 0 - 17 - 0 0 -
A el 12.6% - 0.0% - 9.5% - 0.0% 0.0% -
EZN ) 2 1 2 - - - 2 - -
R = T ERE 0 0 1 - - - 0 _ _
REREEEH] 0.0% 0.0% 50.0% - _ _ 0.0% _ _
EFN 1 1 - 1 - 1 _ _
R T ERE 0 0 - 0 — 0 - .
R ERELH 0.0% 0.0% - 0.0% - 0.0% - -
A 5 5 5 - 6 - 5 2 _
HEEFEE L 0 0 0 - 0 - 0 0 -
REHEERH] 0.0% 0.0% 0.0% — 0.0% — 0.0% 0.0% =
EFN- 5 5 5 - - - 5 2 -
SRS I T ERE 0 0 0 - - - 0 0 _
=il 0.0% 0.0% 0.0% - - - 0.0% 0.0% -
BAE 30 1 30 - 1 - 30 _ _
BURF% R AEE 0 0 0 - 0 - 0 - _
R ERELH] 0.0% 0.0% 0.0% — 0.0% — 0.0% = -
EFN 2 2 - 5 - 2 - _
R T EEE 0 0 - 0 - 0 - _
REHEEH 0.0% 0.0% - 0.0% - 0.0% -
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¢ HEETEENERLEHES - ASHRAE Standard 62.1-200700 B 52818 A BIPIRES > i
FEIMREINDURE - HEAE ZTRES A BB ERFREAT R %0k » 0 F

[ Vbzsz'Pz-l_Ra'Az ] (6-1)

H oV, P INRBLER(LYS) - Ry ABEATFHRINAR(L/s person) § P, © ZERIEEI AR R,
ZEHFTRRINER (Lissm?) A, ¢ ZEEIEHIR IR - 24512RASHRAE Standard 62.1(2010)%
R B/ N EGRIFE > A0 RT3

7.3 ASHRAE Standard 62.1(2007)R0K 7 i /N3 R R IH B

- LR F T RE (R TR F T AR (R —— —*Flé?’ﬁtm _ 5
‘ il i R % B
cfm/ 4 L/s 4 cfm/ft? L/sm ? #/100 m? cfm/ « /

PR A
P TR 5 2.5 0.06 0.3 5 17 8.5 1
EF% 5 2.5 0.06 0.3 30 7 3.5 1
L 5 2.5 0.06 0.3 60 6 3.0 1
TR 5 25 0.06 0.3 10 11 55 1
KT R
Fevaar (P34 k) 10 5 0.18 0.9 25 17
24 5—13:){’;‘3 5 10 5 0.18 0.9 25 17
3% (5-8%) 10 5 0.12 0.6 25 15
xE (X3 9K) 10 5 0.12 0.6 35 13




V,=0.95m/s V,=0.64m/s V,=0.28m/s

O © O

[ e T
V,=0.77m/s V:=0.35m/s V=0.46m/s
¢=30cm

77 ESURERETARFRERRCITAR, /N 2R

PEEE © Q=XAV=0.07065(0.95+0.64+0.28+0.77+0.35+0.46)=0.244m3/s=878.4m3/hr
=R A ¢ FA=20X 15=300m?

A LA AR R A R AR & i JE & (m3/hr) By
878.4/300=2.928m3/hr « m2 < 15m3/hr « m?
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— D,=120 mm | =—=>
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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 fromwhich it flows.
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