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The difference between droplet

and airborne transmission

Droplet transmission

Coughs and sneezes
can spread droplets of saliva
and mucus

More thap
5 microns , .

Less than
5 microns

Airborne transmission

Tiny particles, possibly produced
by talking, are suspended in the
air for longer and travel further

Lancet:
Aerosol
Transmission

Droplets

Human hair:
] 60-120
. microns wide

Source: WHO
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Limitation of the respiratory droplets projection to the environment
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BIOAEROSOLS & TERRORISM

» Beginning on Sep. 18, 2001, terrorists began sending letters filled
with anthrax spores to senators, media offices, and other people.

» Base on researches, pathogens were able to spread through two
levels of a building in less than 20 minutes, even if the doors were
closed.

» These results showed that if people were to have a fighting chance
of escaping an infected building, building designers were gomg to
have to implement HVAC safeguards. ' Ity
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= § it (CO,) AR 1000 ppm (BHEERF EL2- )

- § & (CO) Aol R 9 ppm(iﬂﬁi}%&”ﬁ/}z— )

® g (HCHO) - BB 0.08 ppm (MHFEERFEF L2 - )
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meisture, dust, heat, pathogens, ammonia
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Natwral ventilation Induced dilution ventilation Forced dilution ventilation
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http://www.ehsdb.com/resources/Industrial Hygiene/Content images/ventilatio-1.JPG?timestamp=1465717081210
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Every central HVAC system has an OA intake, usually a louvered opening
on the top or side of the building. As air enters the intake, pushed by
atmospheric pressure, a damper regulates the amount of OA taken into the
system. Intake dampers should have a minimum set point such that an

adequate supply of outside air is delivered to building occupants at all
times.

RA fan (optional)
I F‘ RA — _-_E_ ~EA
Coils oy
Fan —\- !
? N ' -—M&{E"‘én
/ ]

-— * MA = mixed air
._||||,rfI Jfﬁ—ﬁg .||’||. * QA = outdoor air
\_—} Terminal \ * AA = retum air
, * SA = supply air
J & vﬁm * EA = exhausted air

- Single zone -

Typical single-zone constant-volume HVAC system.
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1.

Running ACs while keeping windows
and doors shut, traps infected air inside the
room, and increases risk of transmission

2. Keep windows and doors ajar
while the ACs are running to bring in
clean air and dilute virus particles.

from an infected carrier to others.

Foor Wentilation
(no air circulation)

N /a ) L)
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3. Add gable/exhaust fan for
maximum air circulation.
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T Poor Ventilation (windows Good Ventilation (windows Ideal Ventilation
Lo\ and doors shut) and doors open) (exhaust system) ?




Tang JW, Eames I, Li Y, Taha YA, Wilson P, Bellingan G, et al. Door-opening motion can potentially lead to a transient breakdown in negative-
pressure isolation conditions: the importance of vorticity and buoyancy airflows. Journal of Hospital Infection. ;61(4): 283-6.
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https://www.sciencedirect.com/science/article/pii/S0195670105002410
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Research has now S
ventilated room ¢an
from virus particiesas
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+« ON

Fig 1. Infected person talking with non-infected person with ventilation system Fig 2. Infected person talking with non-infected person with ventilation system
switched off switched on
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sssssssssss m/news/100448/government-confirms-importance-of-
d-of-covid-19/ 3
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You can easily hide
in a ventilation shaft.
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1. Formaldehyde (® g%, 37- 41%) *e FAEREATIE TR (B AR AR,
Potassium Permanganate q - fhwd VA Mk E{ WA feagl®
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2. Paraformaldehyde (= %/ % % ° fE ) *r ,3_232 246°Ci¢ H 5 i+t 2 4
Formaldehyde Vagor (PEEERF)RELEL Ammomum
B1carbonate (Bhpza 4%)7 o

3.1 % it i; # # (vaporized hydrogen peroxide, VHP, 35% v/v) 14§ 2.
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/— Undisturbed flow
i

Z1 Roof recirculation region
} Z2 High turbulence region
Jr Z3 Roof wake boundry
-——-""-.—-—-_-_-_
1.5R /
Wind e 2
Speed =
ﬂﬂﬂﬂ s Building wake
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Effects of building on stack discharge
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Rain is forced to the outside of the tube
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| Air velocity magnitude profile

* Highest velocity at top, center.
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COMPARISON OF HIGH PLUME STACK WITH CONVENTIONAL STACK

D COMVENTIOMAL

DISCHARGE STACK
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Thanks for your attention!
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TEL: 886-4-22601768
FAX: 886-4-22602817
Cellular: 0934010859
e-mail: cylai@csmu.edu.tw
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