Healthy Air In Every Home
We Build

Ventilation, Humidity Control and Air Filtration

Joseph Hillenmeyer: Senior Channel Marketing Manager & Chris Howells: Senior Product Manager



Vision and Mission

A We create, design, build, and educate on
seamless and affordable solutions for
9 healthy air.
O ur VlSlO n » A Our products and systems manage air
y 1/ . N8 purity, humidity, temperature, and fresh air

Healthy air | J I Isupply for aI:jtypes of homes in all

- o ocations and environments.

In every home. A This is both a responsibility and a market
opportunity that will grow along with the
health, social, and environmental benefits
of making homes more livable.

Our Mission
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The H1IN1 ASpanishifluo
1919was the most devastating pandemic on
record, killing between 50 million and 100
million people. -ecords
hospital in Boston, Massachusetts, suggest that
some patients and staff were spared the worst
of the outbreak’ combination of fresh air,
sunlight, scrupulous standards of hygiene, and
reusable face masks appears to have
substantially reduced deaths among some
patients and infections among medical staff.

The curative effects of fresh avere investigated

at length by the physiologist Sir Leonard Hill
(1866 1952) in the years following World War |.
The apparent success in reducing the number of
infections and deaths reported at this cpan
hospital may simply have been caused by patients
and staff experiencing levels of natural ventilation
far higher than in a conventional hospital ward.

Much more fresh air may be needed than is
currently specified for hospitals, schools, offices,
homes, and isolation roori&44


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4504358/#bib42
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4504358/#bib44

Which glass of
water would you
give to your family?




Water & Air Quality

A bottle of water at Costco is $0.25.

The same bottle n the supermarket is worth about $0.50. Americans consumed 15 billion gallons of bottled water
The same bottle in a bar costs $2. . .
In a good restaurant or hotel it can be worth up to $3. 18] 2020 y up 42 percent from 2019 (Compared W|th 37
At an airport or on the plane, you may be charged $5. . .
i PR percent increase the previous year). That means, on
The bottle and the brand is the same, the only thing that .
changes is the place. Each place gives a different value to average, each American drank 45.2 gallons of bottled
the same product. . . .
' water in 2020, a 3.5 percent increase over the previous
Have the courage to change places and go to a place where - - P y y ‘
you are giventhivalueyotgj d:serve. Surrgoundysurselfwith year . o . _ . e e . . o .. ﬂ
people who really appreciate your worth. . . g
Dontsettle for less. in 2020, up 4.7 percent, reaching $36.3 billion, BMC data
show.

https://www.bevindustry.com/

EFFECTS OF DEHYDRATION

How long
IHQ \i."‘
can you go - -
without ¢ F
water? .

DAY 1 DAY 2 DAY 3



How long can you go without air?
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It's Time to Care
About Healthy Air

Imagine your family blowing up balloons and
then releasing that air into your home over
20,000 times a day, every day. That can’t be
good for your air quality, right?

5X More Polluted
‘ = = L | t ‘ L] .I L] 3
built tighter, making it hard for your home to inhale and exhale.
79-70-50
The average person lives to be 79 years old. Of those 79 years, 70 of them are spent indoors. Of those 70
years indoors, 50 of them are spent in your own home. Breathe healthy air in your own home.
30M Pollutants
Just one cubic foot of air can have more than 30 million air pollutants including dust, mold spores,
allergens, and more. These irritants can trigger asthma and allergy symptoms.



Why do we need IAQ solutions in a
home today?

Innovation
Standards

A Energy
Efficiency

A Consumer
cConcerns

A Healthy Home
Standards

Tighter
Construction

A Less natural air
changes

A Better
controlled
environment

Code
Requirements

A RESNET

A ASHRAE
Standards

A IBC, IRC
A Energy Star




What is IAQ to you?

Dust/Dirt o
o FSW!t Bi-Polar lonization
Humidifiers

_ Dehumidifiers
Photocatalytic

Oxidation
Viruses

Filters
Allergies Mold/Mildew
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It boils down to one statement

AASHRAE gets right to the heart of
the discussion and states, In no
uncertain terms, that the best

solution Is

Providing Fresh Air V entilation
High - Efficient Filtration
Controlling The Humidity

AAnd VENTILATIONalone as being
the best single prong solution
right now.

CONTROL AND PREVEMNTION

ASHRAE

Primary infectious disease
control strategy

ASHRAE/ CDC 2005 Page 13 Report

®
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Creating Healthier Homes is NOT one product

Humidity
m . Control
ASHHAE F(rereee .
BERKELEY LAB
‘\\\150 sr,q,% HI h |

4 % " Fresh Air

: M E Sl Ventilation
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The environment of a home

day
FINE BEACH SAND




Self Inflicted Unhealthy Air

Furnlture

Cosmetics

Laminates I“ JURC

Delergents OF
Fabric softeners
Alr fre

Plastics

sheners

carpets

HTUH

VOC

“ES

firoma Chemistry

THE AROMA OF FRYING BACON

Approximate number of volatile organic compounds

detected in the analysis of fried bacon’s aroma. They

ware mainly hydrocarbons, aldehydes, ketones and

alcohaols. MNitrogen-containing compounds such as

pyndines & pyrazines, and ocxygen-containing furans

ware also present. Norall of them necessarily contribute
o the aroma, but some are significant

When heated, sugars in bacon react with amino acids. These reactions are known
collectively as the Maillard Reaction. This, along with the thermal breakdown of
fats, leads to the production of the compounds that cause cooking bacon's aroma.

SUGAR (GLUCOSE)

React to form a number
of products, which can
themselves react further
to form many different
compounds, impacting
flavour and aroma.
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VOLATILE COMPOUNDS FROM BACON

b (& ]
H-CIN TANINE (LONTLINING
ALCHOLS KETONES NS RADMATICS

2.5-DIMETHYLPYRAZINE  2-ETHYL-3.5-DINETHYLFYRAZINE

OTHER COMPOUNDS

Compounds such as furans and pryridi

NITROGEN-CONTAINING COMPOUNDS

Mitrogen containing aromate compounds such s
& pyrasines hin diftening adaur dently, but their
presence in combination with other compounds is likely to
be a mapr contributor 1o the charactenstic odour of Dacon

pyridines

e, which have already

b isolated as causing meaty anomas In other Meats, ane also

present in bacon, and also contribute to its smel

2-PENTYLFURAN

eric lifetime (approx.)

Characteristic sources

hs

Natural gas, biomass burning

Vehicle emissions, biomass burning

Plants, VOC oxidation

Liquefied petroleum gas, natural gas

Industrial emissions, vehicle emissions, biomass burning

Vehicle emissions, liquefied petroleum gas

Plants, biofuel

Vehicle emissions, gasoline evaporation

Solvents, vehicle emissions

Vehicle emissions

VOC oxidation, biomass burning

Plants

© COMPOUND INTEREST 2015 - WWW/.COMPOUNDCHEM.COM | GCOMPOUNDCHEM “.“(,
ared under a Creative Commar bution-MonCommercisl-NoDerivatives licence =
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s
Controlling Humidity

S

HEALTHY
HUMIDITY"

Humidification & Dehumidification
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HEAT MOLECULES
MOVE
Warm Air migrates to Cold Air FASTER
Humid Air migrates to Dry Air -
< o, ° o gl
o | N\ o |®
Humid Air is Lighter Than Dry Air o O b
- o o @
High Pressure to Low Pressure J :
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MOVE

LESS AIR APART,
PRESSURE BECOME
, FEWER &
~_\WEIGH LESS *



Humidity Impact

A Cracking, shrinking of wood within the home
A Expanding, warping of wood within the home
A Microbial Growth

A Human immune system is @ Preservation Impact

compromised when below 20%
RH

A Dry, ltchy Skin
A Nose bleeds Health Impact

A Poor sleeping, snoring
A Reduce pet dander

A Slow the spread of colds, flus

and viruses

OTHER CONSIDERATIONS

A Eliminate static shock A Feel warmer at a cooler

Comfort Impact

A Reduce that sticky, damp temperature ( Add Moisture)

feeling A Feel cooler at a warmer A Feel hot or cold based on the

temperature ( Remove humidity relative to the

A Reduce musty smells

. 17
A Plant life and fish tanks Moisture) temperature



Psychrometrics in Human Comfort

RELATIVE HUMIDITY
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Psychrometrics : The bigger picture

PSYCHROMETRIC CHART - US and Sl Units RS~ WY |
SEALEVEL SR A O g 1w e, S A

Barometrc Pressure: 29.921 Inches of Mercury (101.04 kPa) e

.028

)

s

80 s

=
14

Relative Humidity

leMlbl“l‘Y RATIC - f":)UI\OS MO TLRE PER PQOUND DRY AIR (GEAM‘S PER GRAM - SAME

ENTHALPY - ETU PER PCUND OF DRY AR

R0 2
| A~ 65 9 195
| z
@
e &)
4
l | _—Hl,l
010
)
Jr 158~
! 0
:ODB 50
=
t——{ 45
LS op |
L f 40
35
S
i T
f =i
$ : . iy 3 4 i T Y i = } !
75°F BI°F 85F 0°F 95°F 100°F 105°F 10°F 15°F 120°F @
| I 1 ‘ i ! i 1 1 1 I I 1 1
25°C  DRYBULE TERMPERATURE °C 40°C 45°C an9°C
5 ENTHALPY BTUPERFOUNDOFCRYAR <0 b



Temperature & Humidity

Humidity Ratio:
Grains of moisture per pound of dry air.

To bring balance to your home,
you must humidify.

Wet Heat, Dry Heat, Hydronic, Radiant,

Mini-Spl it Ooi |, Gas, Wood burnin
Il tdés all the same physics, i f

.temperature and increase it, y_ou RELATIVE
increase the amount of water it can HUMIDITY

hol d. |l f you donot
the water, you lower your RH%

All Source Information Generated From Thermodynamic
Properties Of Moist Air, Compiled From The ASHRAE
Handbook Of Fundamentals, Bulletin 400

physical lpy

50%

30°F

RELATIVE
HUMIDITY

12%

20



Temperature & Humidity

| t 0s Al |
Temperature &
Relative Humidity

Only by adding water to the air, can
you bring your home into the perfect
balance of comfort and protection.

This is what an Aprilaire humidifier does
for you.

RELATIVE
HUMIDITY

12%

RELATIVE
HUMIDITY

50%

21



Humidity & Health

Proper humidity
levels are Bacteria
dependent on the
season, the
outside Fungi
temperature, and
also are a
Compromise Allergic rhinitis and asthma
between comfort,
health, energy use Respiratory infections’
and protection of
t he homeds
construction itself. Ozone production

Viruses

Mites

Chemical interactions

40-60% RH

Ideal Humidity

10 20

We recommend 30%
Winter

30
-45% in

40 50 &0

Percentage of Relative Humidity

70 80
We recommend 45%
Summer

90
-60% in

100




Virus Transmission

Key difference in transmission

DROPLET

Coughs and sneezes
can spread droplets
of saliva and mucus

5 microns

More than °

AIRBORNE

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

Less than
5 microns

P
Frimms
[ 4 |
A%
S R
ook

| DROPLETS

' Human hair:
60 - 120 : S
microns

< wide

SOURCE: WORLD HEALTH ORGANIZATION

Virus droplets instantly shrink when exposed to dry air .
At that point the infectious virus can stay in the air much
longer. With the virus now airborne longer it can travel
causing possible infection to others.

With proper relative humidity levels in a home, if a virus
IS exposed, it does not shrink in size when exposed to
the air and can quickly fall to the ground. At this point

the virus has a very low transmission rate. 23



Human & Humidity Defense Against Unhealthy

Alr

A In just 15 minutes of exposure to
dry air, our cells begin to
breakdown and show signs of
weakness.

A 8 hours of exposure to an
environment of 20% RH or less is
considered clinically dehydrated

A 50% RH is the best Relative
Humidity for your immune system

A 20% RH is when your immune
system is now impaired

A Healthy Lifestyle can boost the immune system but
the air around us is just as important.

24



When could we be most susceptible to
unhealthy air?




dzX1 f o! dpme! pvuepps! bj]
moisture Is heated indoors, the
bj s!t!sfmbujwf!ivin] ej

about 20%. This dry air provides a
clear pathway for airborne viruses,
such as COVID2 : / LJ

- Prof. & Dr. Akiko lwasaki (Immunologist) p Yale, School of Medicine




Indoor RH Recommendations

Recommended Indoor Humidity Levels

Outdoor Temp (°F)
+40
+30
+20

+10

Recommended Humidity
45%
40%
35%
30%

25%

Great partner
to your
Central A/C
System

63° Dew Point

75° & 50% RH =
55° Dew Point

Recommendation:
45-55% RH

*Must Consider Dry Bulb
Temperature

27



Moisture Impact on a Home

One cubic foot of wood holds
@ (1 pound) or (1 pint) of water at
60% RH

Too To T T Do T

Expansion/Contraction

Weight of home increases/decreases

Musical Instrument become out of tune or damaged
Damaged Artwork

Microbial Growth

Wood Damage or Rot




Details to consider in todays RNC

Tight Envelope Less Equipment Run
Time

Energy Savings

Lower Loads
Builder Standards

_ Limited in IAQ Control
Code Requirements

Stagnant Air Potential

Lingering Odors

Moisture Increases

Trapped Moisture from
construction

Families add 1-4 Ibs of
moisture per hour

Ventilation
sensible/latent
additions/subtractions




Regional Considerations

Marine Dry Moist

Warm & Maoist
Below White Line

FOAY A 2O Inlormational Residontial Code
WITI K} (HECATY Sinteir 3@ Bey Comaily, Budrond &t
Tacton RCuding madn kemporatupe, warmat

Paich, PO 30N an we bl [omparature
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Pictures from the field

Creating the Healthiest, Most Comfortable and
Protected Home for the occupants takes more

than just heating and cooling equipment. Here are
tpnf! hsfbu!fybngmft!pg! ui
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Healthy, Fresh & Clean Air In
Every Home

&) HEALTHY
™3/ FRESH AIR’

Ventilation and High Efficient Filtration




Approx. 20,000
Breathes A Day

quality of
that air?




Four Types of Ventilation Systems

DGl DD 0 Y HTILATEN

TROTLS AN A TN

Exhaust or Negative
Fressure

Bothroom nans, and nange hoods

only increasa dirty air problems.

Iney put the home under

taraihy

o |.l:|l:|E"'I 'J-.'l?lIIE-. arseg
floor arairs, gas

wentirg atc.

Supply or Positive
Pressure

COMIMmESIoned ComacThy.

Home |5 ot an egual pressurs

when operaling . .
- _an InCon@porate

dahumidificotion with wentilation

fost expanshya wantlaton
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Stud%_with Supply Pressure Ventilation
|

and High-Efficient Filtration

Supply Ventilation and MERV 13
filter to on the central forced air
system reduced indoor PM2.5 by
90% relative to outdoor when
operated at least 20 min each
hour or continuously at low
speed. Witha MERV 16 filter the
PM2.5 was reduced by 97%.

~
]
reerersrs

BERKELEY LAB

oo e Barhobey Natonal Labur shory

=
ASHRAE
-

Singer, B.C., W.W.Delp, D.R. Black and I.S.Walker

(2017) Indoor Air 27(4) 780 -790
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|s the outdoor air really fresher than
my Indoor air?

Map  Sensors  Support  Login

£ Click & drag to zoom. Shift + click & drag to pan
O US EPA PM2.5 AQI

10 Minute Average

X
150 On January 26th, 2022, 1:57.15 PM EST
100 10 Minute
Average US
50 EPA PM2.5 AQI
is now
0
22.Jan 24 an 26.Jan 28 Jan 0-50: Air quality is satisfactory,

and air pollution poses little or no
risk with 24 hours of exposure.

Now 10Min 30Mi  1he |Bhe DN Wook

23 32 38 42 76 8 70

Sensor: Medina, Ohio
i ABV100% PA-Il 6.01
& Get This Widget il

B Join our community of
citizen scientists.

3 Get your own outdoor
sensor just like this one

—— Average Medina, Ohlo A —=— Medina, Ohio &

€l

Medir 32

pibiy aukee Sarmia’ - London)

"
Grand/Rapidsie! Lansing ¥ EW
¥ - OZONE ‘ Good

€hicago

Enjoy your outdoor activities.

Indiana
18 v PM2.5 Good
1ndianapois;

Enjoy your outdoor activities.

v PM10 ‘ Good

Enjoy your outdoor activities.




What Is the best ventilation strategy then?

Ui f! bot xf Option 3 Option 4

You have options!

37



Dilution and Replacement Of that

unhealthy air

1. Based on the volume of the home and the amount of outdoor
air brought in on an hourly basis would vary the replacement

rate.
2. You see at first that dilution of the unhealthy air takes place

with eventual replacement.
3. This would be the cycle of your home either intermittently or

continuously based on ventilation system.

Home Spec:
ClimateZone p 2A
3000 Sq Ft
. LCeilings =27,000 Cu. Ft

3 Bedrooms, 3000 Sq Ft.
119 CEM of OD air continuously delivered to home from ERV

(entered from Table 1 once system is balanced)

119 CFM x 60min x 24hr = 171,360 Cu Ft of air brought into home

171,360 Cu Ft./ 27,000 Cu Ft Home = 6.35ACD

38



Positive Pressure (Passive & Powered)

RETURN DUCT SUPPLY
DUCT
— VENTILATION
" CONTROLLER
mﬂfﬁﬁnﬁg FRESH AIR \
INTAKE DUCT —
WSCREN \| ™\ i)
/ —
/‘J] ...... /D ( . HUMIDIFIER
g —
& J —
AR —
OUTSIDE —T" oW |
WALL
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