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@1319% 1: National Ambient Air Quality Standard (NAAQS) 28913ssne@ansgasssn,

(131 ASHRAE Standard 62.1-2013)
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RHoom with mechanical intake only

Fresh air fills room

Polluted air is
pushed out
of room
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Air Change

Stale
air

moisture, dust, heat, pathogens, ammania
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PM2.5 Removal
Efficiency %
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MERV (Minimum Efficiency Reporting Value) anuuNas§I1 ASHRAE 52.2
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Energy Recovery Ventilator
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2 trouble with PRODUCTIVITY inthe

Dlace?
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CO: concentration (ppm)
ing the CO:z concentration increases focus.

SHRAE findings https://'www.ashrae.org/
atish, op, cit.: https:fehp.niehs.nih.gow 1104789/



COMFORT-PRODUCTIVITY
Building costs

People 100
Maintenance 10
Financing 10
Energy 1

This clearly show that buildings are for
people

not for saving energy
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Breathes of Air

* The average adult at rest
Inhales and exhales about one-
fourth of a cubic foot of air per
minute. That totals something

like 388 cubic feet of air in a day.

* Along with it comes about 20
billion particles of dirt and other

foreign matter (dust).

* The nose traps and filters up
to 70 percent of these particles
that we inhale each day.
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Invisible Particles

Particle Size Chart Human hair 70-100 mieron in size
» Tobacco Smoke 0000 001 01 1 10 100
 Animal dander 2
2
* Household dust 58
« Insect parts gt
B =
* Pollen 3
* Molds 5 o—
. 8 w SRS G A TS e e LT
e Combustion by- 54
products
W Tabaccn Smake
. E E Smog
e Common Reservoirs: gg -
* Carpets, pillows, 28
couches, stuffed

animals






Indoor pollution sources

Human bioeffluents

Building materials

Furnishing

HVAC system

Equipment
iIoDacCo SImoking

Building







Ventilation System
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** Assuming that outside air is fresh and clean??



ANSI/ASHRAE Standard 62.1-2016

(Supersedes ANSI/ASHRAE Standard 62.1-2013)
Includes ANSI/ASHRAE addenda listed in Appendix K

Ventilation
for Acceptable
Indoor Air Quality
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Clean Fresh Air

{to bedroom & living room)

| Working Principle 222

—— Air Supply Fan

{mute design)

HEPA Filter
Filter PM2.5 by
99.9%

Electrostatic

Cleaner
Filter infinite
micro dust by

98%
—— Air Heat Exchanger

{recover heat by 80%)

. Exhaust Air Out

gk Fresh Air In

|—— Exhaust Air Fan (mute design))

Coarse Filter
Filter big dust by
70%

i Exhaust air (from bathroom and kitcher)



lum type SD1000 SD1500 SD300

'type SC125 SC250  SC500
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Exhaust Air 25°C
from bathroom

” ==l Fresh Air 227
4 to bedroom or living room

i

l” /

O
_’O“C

Qutdoors

‘_ -2°C

Note:The temperatures in diagram are per
working condition in winter

Small Fresh Air Machine

Legends

@ Coarse Filter(non-woven fabric net with
metal frame )

@ Electrostatic Cleaner (aluminum alloy plate
and tungsten filament)

@ HEPA Filter( synthetic material)
@ Plate Air Heat Exchanger [aluminum alloy)

@ Fresh Air Bypass Valve (auto open in
fransitional period)

Fresh Air Fan (saves more than 40%
electricity)

@ Exhaust Air Fan (saves more than 40%
electricity)

Indoor Temperature Sensor

(@) Outdoor Temperature Sensor

(@ Fresh Air Temperature Sensor

@) Exhaust Air Temperature Sensor

@ Indoor CO,Sensor

{3 Indoor Humidity Sensor

@3 Body Sensor/ Infrared Sensor

Large Fresh Air Machine Diagram

Rotary Air Heat Exchanger

Exhaust Air Fan

Electrostatic Cleaner

Fresh Air Bypass Valve

Coarse Filter

Difference for Large Machine:
1.Horizontal type

2.Bag type filter before electrostatic
cleaner

3.Coarse filter at exhaust air side
4.Rotary type heat exchanger

5. Al controller, supply 485
communication interface

6. With pressure difference sensor






Example of multiple
air supply and single
air ventilation



7S Category National standard BROAD standard

PM2.5 < 75ugm’ 100 times lower than outdoor

TVOC <06mgm’ < 0.08mg/m’
0, < 1500ppm < 1000ppm
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| Diagram of Air Pipe

Long Air Supply

i

% QNS Engineering N9 Pressurization 1ﬁgﬂ€im€hﬂ ek
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Long Ventilation
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Multiple Air Supply and Single Air Ventilation (Office) Paralleled Supply and Ventilation
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Note: Pipe Pipe or Shaft
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Multiple Air Supply and Single Air Ventilation (residence)

Single Air Supply and Multiple Air Ventilation
11 !
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Further Informations
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https://youtu.be/XS900IlJgRBO
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Any Question?
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