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. Industry
Norman S. Wright SW: Estimator/Sales
* 1985 thru 1999
» Air Specialty Products/ThermAir Systems: Outside Sales
« 2000 thru 2008
» Air Specialty Products/ThermAir Systems: Engineering Sales
« 2009 thru 2016

» Varitec Solutions: Senior Sales Engineer

« 2016 - 2022
« 2022 - Director of High-Performance HVAC Solutions/Educator \\5 VARITELC
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SERVING THE SUOUTHWEST
FUR OVER 45 YEARS

Arizona | New Mexico | West Texas | San Diego
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@ KRUEGER

Excellence in Air Distribution

* Underfloor Air Systems

* 100% OSA Systems
 DOAS Technology
» Active Chilled Beams

" DAIKIN

: « Passive Hydronic Cooling & Heating dflSt@@fn @
MARLEY % Systems
S P x % Cloud Based Controls
T e Humidity Control KDMHDQ T2 o
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feel the difference™
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Of HVAC
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Mission:

To provide an educational platform for continued learning in the
HVAC industry with a focus on high performance buildings and
innovative technologies for a better built environment.
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* March 22" : Fundamentals of HVAC
« Session #1: Fundamentals of HVAC Systems

April 19t: Fundamentals of HVAC
« Session #2: Toward Healthier Buildings, Humidification

May 10t": Fundamentals of HVAC
« Session #3: Psychrometrics Deconstructed Part 1

June 14t : Fundamentals of HVAC
- Session #4: Psychrometrics Deconstructed Part 2 \\5 Mo




:  VvariTEC"

~ September 100% Outside Air Systems
* The Importance of Ventilation & Building Design
Considerations

October 11t": Thermally Stratified Environments
November 8t": Underfloor Air Systems
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TODAY'S DEVELOFPMENTS
FOR TOMORROW'S WORLD

Varitec; supporting our community for a better tomorrow.

i nge and its impacts on
numnmmwmwm{mumm.m.m resources that EPA develops
can also be used by other agencies, organizations, states, Tribes, and communities fo

s effecively, equtably,

Ventilated and Green

 Newly Released ASHRAE 90.1-2022 Includes

Expanded Scope for Building Sites

» Report: Indoor Air Pollution Could be Five

Times Worse than Outdoor Air Pollution
« ASHRAE February Podcast: Regulating
Contaminants with Benjamin Jones
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e The States of Water
« Terms and Definitions

 The Physics of Water Vapor
« Dan’s Home Office/Studio

« ASHRAE:
 Position Document on Infectious Aerosols

* Humidity & The Risk of Infection \\5 VARITEC



ndamentals of HVAC Systems
Thermal Comfort Energy, Heat Transfer, and
ASHRAE Standards Review
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for HVAC minimum requirements, recommendations and research information

« www.ashrae orag
n n -
| ]
ANLARL
ANSI/ASHRAE/ASHE Standard 170-2017
(Supersades ANSI/ASHRAE/ASHE Standard 170-2013)
Includes ANSI/ASHRAE/ASHE addenda listed in Appendix Cc

Ventilation of

ASHRAE: Mission Statement Health Care Facilities

» To serve humanity by advancing the arts and sciences of heating,
ventilation, air conditioning refrigeration and their allied fields.
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‘expresses satisfaction with the thermal environment and is assessed
by subjective evaluation.”
* Indoor Air Quality (IAQ):
 ASHRAE Standard 62.1: Create a healthy environment with a reduced
risk of infection

ASHRAE

Principles of Thermal Comfort R —
« ASHRAE Standard 55 R
» Factors for Thermal Comfort Human Occupancy
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Factor #2: Humidity
« Factor #3: Radiant Heat
» Factor #4: Air Speed
* Factor #5: Occupant Metabolic Rate
» Factor #6: Clothing Insulation
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BTUs /H= lbsx AT

* British Thermal Unit (BTU) — The amount of energy to = s L= x
raise (1) pound of water (1) degree Fahrenheit (F)

ﬁ * (1) ton of energy (load) = 12,000 BTUs of energy

@ =chiine  Energy in the air measured at a thermostat
‘ is SENSIBLE HEAT ENERGY
* Dry Bulb Temperature: Fahrenheit (F)
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Thermal Energy, Evaporation & Water Vapor:

» Higher fluid temperature = Greater molecular activity
« Greater molecular activity = greater evaporation rate.

« LATENT ENERGY: Energy needed to sustain
water in a vapor state
«  Wet moves to Dry
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Heating: Add heat energy to a building
Sensible Heating: Add thermal energy
Latent “Heating”: Adding moisture to a building

Latent Cooling: Reduce the amount of water vapor (dehumidification)

(Humidification)

Mechanisms of Heat Transfer

Heat Transfer: Modes

e Conduction
e Convection
 Radiation

 Evaporation
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| transporting and s and heating

on another side of a process”. (i.e. outdoors)
(Wikipedia)

HVAC: Heat Transfer Mediums
 Air
 Water
* Refrigerant

| PREMIER PERFORMANCE THROUGH
EDQUCATION. DESIGN & INNOVATION



V4VARITEC

PREMIER PERFORMANCE THROUGH
EDQUCATION. DESIGN & INNOVATION



* Equilibrium
 Force

* Pressure _ -
« Relative Humidity (RH)

« Vapor Pressure (In Hg)

| M I . Dew Point (F)
" Tl Tf\ . - SpeCIfIC Humldlty (grwater/lbair)
il . Absolute Humidity (Ibswater/Ibsar)

a vapor with surface

(a) (b) \ VARITELC
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~ or other various forms. (Britannica)”

“All forms of energy are
associated with motion.”

Energy is the physical cause (Force)
of motion and quantitative or
qualitative states: (Change)

(Mineral Medix)

| PREMIER PERFORMANCE THROUGH
EDQUCATION. DESIGN & INNOVATION



(Aristotle)
« HVAC Language: To create a change of state

Atmospheric Definition: Force

Pressure « “...iIn mechanics, any action that tends
to maintain or alter the motion of a body
or to distort it.” (Britannica)

S « HVACL : ToM E
Definition: Pressure C Language: To Move Energy

« “...continuous physical force exerted on or against an

object by something in contact with it” (Oxford Dictionary) VoVARITES



" Conduction
Convection

Radiation S
= Equilibrium: Pressure
T o vetoaty « Air or moisture at high pressure states
. | — :
High veocity N, """ will always tend to lower pressure states

energy

(Pressure Differentials)

Air Pressure: “Nothing sucks, everything
blows” (Dan Int-Hout)
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Moisture Moves...

WINTER ~ SUMMER

Source: Advanced Energy

National Center for Healthy Housing
Heathy Homes Training Centa:

IMPROPER INSTALLATION OF VAPOR RETARDER

MOISTURE CONDENSATION
CAUSES SWELLING

HUMID VAPOR RETARDER

EDQUCATION. DESIGN & INNOVATION



H,0

—

The Three States of Water: (SEA LEVEL)
* Liquid:
« Water as a fluid exists within a range of temperatures between
32F (freezing) and 212F (boiling)
 Gaseous:
« Water in the form of a vapor
+ Solid:
« Water in the form of a solid, ice

EDQUCATION. DESIGN & INNOVATION



- 100% 52% 28 %
Relative Relative Relative
Humidity Humidity Humidity

All Three Listed Conditions @ Sea Level:
* DewPoint=~49.14 F
« Specific Humidity = ~ 51.91 gr/lb (ary air)
- Vapor Pressure = ~ .351 (inches of mercury)

“Actual” moisture content: the same at three
different temperatures

ON. DESIGN

| PREMIER PERFORMANCE THROUGH
EQUCATI| & INNOVATION



Latent heat
5 “} Conduction

Convection _t=

Radiation

Vapor Pressure: A natural force that drives
water vapor from wetter environments to drier @ G whatisall @
environments creating a state of equilibrium

Important: Water vapor requires heat energy (measured in dew
point) to remain in a vapor state
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Vs \
147
1

‘H;‘f
s

Surface molecules A & Condensationas  \\

Selloc. papetem N i e
« The vapor pressure of a liquid varies with ) (b)

its temperature,
Phase Change: The change of water between

any of its three states.
« Adding thermal energy to a liquid increases
the phase change rate and vapor pressure.

Evaporation

fise since the vapor * Reducing vapor pressure increases the

pressure can overcome:

atmosphefic pressure. rate of liquid to vapor phase change

pressure is léss than
atmospheric pressure,
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"+ Dew point is not dependent on temperature, or
the amount of thermal energy in the air.

SN v £

ASHRAE Standard 62.1-2019: “Humidity control requirements
are now expressed as dew point and not as relative humidity.”
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Humidity Ratio Specific Humidity:

= Actual weight of
water in an air -
water vapor

* Grains of moisture / Ib of dry air

mixture
= Pounds of
moisture per
pound of dry air
= 7000 grains of
water in a pound

=
—
at sea level one pound of 70°F air occupies approximately 13.5 cubic feet, and one o u n o w a e r — ra I n s
grain of water in that air weighs about two-thousandths (0.002) of an ounce )

(1) Grain of water weighs about 0.002 ounces

Room air at 75F dry bulb (DB) and 40% RH:
* Dew Point: 49.08F

+ Specific Humidity = 51.78 grains(w)/ Ib (ary air) \\5 N ARITED
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Studio room set points:
« 75F DB /40% RH(*)

Room Moisture Conditions @ Setpoint:
« Dew Point = 49.08 F

s + Specific Humidity = 53.91 gr/lb (ary air)
CONSTRUCTION . Vapor Pressure = .35 (inches of mercury)

(*) .. .when the humidistat is working @ \\; VARITELC




Dan’s Studio set points:
 Temperature: 75F DB
* Humidity: 40% RH

l

« Dew Point =49.08 F
Dan’s office is humidifying the outdoors. © Specific Humidity = 53.91 gr/lb
)  Vapor Pressure = .35 inHG
Why? Moisture content = Vapor Pressure.
Wet moves to dry! \\5 VARITEL




Dan’s Office:
« Dew Point=49.08 F
+ Specific Humidity = 53.91 gr/lb
 Vapor Pressure = .35 inHG

—

Outdoor Conditions:
* DewPoint=71.31F
* Specific Humidity = 120.82 gr/lb (ary air)
* Vapor Pressure = .773 (in Hg)

Double the vapor pressure and moisture
than Dan’s office at 75F / 40% RH

| PREMIER PERFORMANCE THROUGH
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Dew Point =559 F
Specific Humidity = 55.9 gr/lb (ary air)
Vapor Pressure = .45 (in Hg)

[ Dan’s Office: . More grains of moisture in (1) Ib of 115F / 15%

- Dew Point=49.08 F RH air than Dan'’s office at 75F / 40% RH

— * Specific Humidity = 53.91 gr/lb [

« Vapor Pressure = .35 in HG ‘\\5 VARITEL
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- Relative Humidity: 15% X
 Enthalpy = 38.69 Btus/Ib (ain

Phoenix Summer “Monsoon” Day:
* Outdoor Conditions:
* Dry Bulb: 97F / Wet Bulb: 78F
* Relative Humidity: 43.75%
» Enthalpy = 42.36 Btus / |b (ain

Greater amount of energy in a sample of summer Monsoon air
than summer “hot dry” conditions \\5 pleln REC



ASHRAE PSYCHROMETRIC CHARTNO.1
NORMAL T EMPERATURE
BAROMETRIC PRES SURE: 29.921 NCHE'S OF MERCURY

Copyright 1922
vesTG. o
SEALEVEL

Fla Not Saved
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e ' aII, indow or wall register temperature is equal to
or below room dew point
« Water Vapor Condenses to a Liquid

®

Room Design Conditions:
ASHRAE « ASHRAE Standard 55
« 75F (Dry Bulb)/50% RH
« Room dew point = 55.13F
« Vapor Pressure = .438 (in Hg) Q; VARITEC




~ Outdoor Pressure greater than indoor vapor
pressure = moisture transfer / increased humidity

e
-----

WET MOVES TO DRY = LOSS OF ROOM HUMIDITY (DEW POINT)

CONTROL



Room Design Conditions:
- ASHRAE Standard 55
« 75F (Dry Bulb)/50% RH
« Room dew point = 55.13F
« Vapor Pressure = .438 (in Hg)

| PREMIER PERFORMANCE THROUGH
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« Vapor Pressure = 0.41 (in Ho)

Room Design Conditions: o NV ‘-45, .
«  Room Design Condition at 1100 FT elevation E——————— '3
«  75F (Dry Bulb) / 50% RH HUMIDITY SR
« Room dew point = 55.13F e e g“ ;;:;
« Room Vapor Pressure = 0.438 (in Hg) 3 ,;f si f : 5 o yen o

DEW POINT DEPRESSION = 1.81F = MINIMUM HUMIDITY CONTROL
INSUFFICIENT DEW POINT CONTROL N yariTEC



- Diffuser Temperature = 55F (DB) |

Room Design Conditions:
 75F (Dry Bulb) / 50% RH
* Room dew point = 55.13F
« DIFFUSER TEMPERATURE = 55F
« ROOM DEW POINT = 55.13

CONDENSATION OCCURS A/ gialhats



* Supply Air Dew Point = 48.44F

Room Design Conditions:

* Room Design Condition at 1100 FT elevation
75F (Dry Bulb) / 50% RH

Room dew point = 55.13F
Room Vapor Pressure = 0.438 (in Hg)

DEW POINT DEPRESSION = 6.69F Dew Point
DEW POINT CONTROL = HUMIDITY CONTROL Y vamree



Table 7.1 Design

nnnnn

LI0Z-0LI prepums

w0 Minimum — Minimum Directiy

SURGERY AND CRITICAL CARE
Critical and intensive care NR 2 6 NR No 30-60 70-75/21-24 =
Delivery room (Caesarean) (m), (0) Positive 4 20 NR No 20-60 68-75/20-24 e S I

‘ , gn Conditions
e e e e « Design Temperature:

NR 2 6 NR NR Max 60 70-75721-24

Positive 3 15 NR No 20-60 70-75/21-24 68_75 F @ 20_60% RH
Negative NR 8 Yes NR NR NR

Positive 2 6 NR No 30-60 72-78122-26

Operating room (m), (0) Positive 4 20 NR No 20-60 68752024

Operating/surgical cystoscopic rooms (m), (0) Positive 4 20 NR No 20-60 68-75/20-24

Banner OR Design Guidelines:
* Room Condition: 68F DB/ 50% RH = =
48.7F Dew Point et

CAN YOU SEE THE PROBLEM???

EDQUCATION. DESIGN & INNOVATION



Humidity Control: Better Design

OR Supply Air Condition @ 52F DB/50F
WB or 87.6% RH or 48.44F Dew Point

Better, but what about the moisture
gain within the OR?

Humidity Control: Supply air dew point to be a minimum 4-
6F below space dew point!!!

| PREMIER PERFORMANCE THROUGH
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Position Document on Infectious Aerosols
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ASHRAE

FOR IMMEDIATE RELEASE

Media Contact:

Karen Buckley Washington
Public Relations Specialist
kbwashington@ashrae.org

ASHRAE Epidemic Task Force Releases Updated Airborne
Transmission Guidance
Clarified guidance for evaluating and mitigating the spread of SARS-CoV-2

ATLANTA (April 5, 2021) — The ASHRAE Epidemic Task Force released an
updated, unequivocal statement on the airborne transmission of SARS-CoV-2
in buildings.

ASHRAE has released the following statement:

"Airborne transmission of SARS-CoV-2 Is significant and should be
controlled. Changes to building operations, including the operation of
heating, ventilating, and air-conditioning systems, can reduce airborne
exposures.”

It replaces the April 2020 statement that said airborne transmission was
"sufficiently likely" that airborne precautions should be taken. At that time both,
the World Health Organization (WHO) and the Centers for Diseases Control
(CDC), contended that transmission of SARS-CoV2 was by droplet and fomite
modes, not airborne. Subsequently, both have acknowledged the risk of
airborne transmission indoors.

significant and should be controlle

d.

Changes to building operations, including
the operation of heating, ventilating, and
air-conditioning systems, can reduce
airborne exposures.

It replaces the April 2020 statement...”
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ASHRAE

« “...the weight of the evidence...suggests ASHRAE Position Document on
that controlling RH reduces transmission of Infectious Aerosols

certain airborne infectious organisms,
including some strains of influenza...”

Approved by ASHRAE Board of Directors
April 14, 2020

Expires
April 14, 2023

(Mousavi et al. 2019):
« “...scientific literature generally reflects the most

unfavorable survival for microorganisms when the RH
is between 40% and 60%.”

EDQUCATION. DESIGN & INNOVATION



ASHRAE

ASHRAE Position Document on
Infectious Aerosols

traveling great distances.”

(Kudo et al. 2019):
« “...mechanisms through which ambient RH below 40% impairs mucus
membrane barriers and other steps in immune system protection

(Goffau et al. 2009; Stone et al. 2016)
« “...many viruses and bacteria are anhydrous resistant and actually have
increased viability in low-RH conditions.”

PREMIER PERFORMANCE THI
EDQUCATION. DESIGN & INNOVATION
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ASHRAE

ASHRAE Position Document on
Infectious Aerosols

increase outside air to the spaces, treat return air and or
supply air to space via mechanical filtration and maintain
indoor comfort as defined by the design temperature
and relative humidity.”

Designer Guidelines:
General School: Temperature and Humidity Design

Criteria
« “...Winter classroom design guidelines 72F/40-50% RH...”
« “Summer classroom design guidelines 75F/50%-60% RH.”

| PREMIER PERFORMANCE THROUGH
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CORONAVIRUS OUTBREAK

Reduced

+Hit6H RISK OF INFECTION
BEYOND THIS POINT

ORMANI
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Late Autumn, Winter & Early Spring
(The driest time of the year)
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 Talking
» Coughing

andia Report:
Modeling Airborne Transmission
of SARS-CoV-2 (Covid-19)

i z . 2 i > S——— National
[ ) S n e eZI n g Figure 7. High-speed camera images of a sneeze il ing salient pi of otating '_ahul'atn"es

flow at the leading edge and bifurcation of the droplet plume (Bourouiba et al. [6]).

Mechanics of ions: Droplets in Air

Drapiet diamater in microns. (um) Fioat tme
. 41 baurs

15 hours

03
O
()- -
[Ep—

Smaller the Particle: Longer Float Time

* Droplets: Size and Count Variations
* Droplet Sizes: ~ <1.0 — 100 microns
* Droplet Count: ~10s to 40,000 droplets
« Discharge Velocities: 2.2 to 44 mph @ 0.25 sec
« Balllistic Trajectory = Bifurcated discharge plume

EOUCATION. DESIGN & INNOVATION



Talking = Small to medium droplets
Coughing = Medium to large droplets

 Ballistic rajectory of «

* Sneezing = Large droplets - ey

Ballistic Trajectory - large droplets (WeiJa;ldl Li Y (2016)

ON. DESIGN
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Expressed Droplets:
» Saliva Droplets:
* 98% - 99.5% water
» Electrolytes, mucus, white blood
cells, enzymes, etc.
* Mucus Droplets:
« 95% water
* 2% - 3% mucin secretions
* Proteoglycans, lipids, proteins, etc.

Cause of droplets shrinking in size after an expiratory event? Evaporation
Aerosolized pathogens pose a greater risk of infection.

HHHHHHHHHHHHHHHHHHHHHHHHH
NNNNNNNNNNNNNNNNNNNNNNNN



Droplet Fall Time before Complete Evaporation
* 0% RH: 125 microns
* 50% RH: 100 microns

-— a | « 70% RH: 85 microns

' oA * 90% RH: 60 microns

(Xie, X., Y. Li, A.T. Chwang, P.L. Ho, et al. 2007
“How far droplets can move in indoor environments...)

Higher room RH = Higher Vapor Pressure
Higher room Vapor Pressure = Longer Evaporation Rate

| PREMIER PERFORMANCE THROUGH
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Vapor Pressure Differential Qiauta o D Munters &

* Room Condition: 75F DB @ 40% RH B wm = e
« Vapor Pressure = 0.35 in Hg

» Discharge plume: 98F DB @ 100% RH
« Vapor Pressure = 1.821 in Hg

| PREMIER PERFORMANCE THROUGH
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...because the size of the droplets that are
emitted during tidal breathing are small, the
exhaled aerosol plume can remain
suspended for long periods.”

“Thus, despite the lower viral load per exhalation event relative to coughs
or sneezes, the persistence of the small aerosolized droplets and
continuous nature of breathing and/or talking can increase the potential for
transmission, especially in enclosed spaces with low fresh-air exchange.”

| PREMIER PERFORMANCE THROUGH
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Respiratory Volumes

. Tidal volume (TV)— air that moves into and out of the lungs with each breath
(approximately 500 ml)

- Inspiratory reserve volume (IRV) — air that can be inspired forcibly beyond the tidal
volume (2100-3200 ml)

rs / Min / Person

B Expiratory reserve volume (ERV)— air that can be evacuated from the lungsaftera H
tidal expiration (1000-1200 ml) = 8 the

- Residual volume (RV)— air left in the lungs after strenuous expiration (1200 ml):

RS — Age Respiratory rate
" i (breaths per minute)
W N Newborns 44
e Sy Infants 20-40
o \ JWM " Preschool children 20-30
Av Older children 16-25
Adults 12-20
Tidal breathing exhales approximately iﬂﬁ:fe‘:mng slChuous Gheielae 60_33(;‘,;1()

500 ml (0.5 liter) of air each breath. (Respiratory Rate Chart by Damba)
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Aerosol Behavior: Impact on Infectivity

Sum
__—1pm
3 N .
- s - 03
Sa
. e A Apm is a micron or 1/1,000,0000f a meter.
£ N
/-' ‘ - v The smallest particle the eye can see is 30 microns, the
\ N\ diameter of human hair.

driSeem @

ASHRAE Position Document on
Infectious Aerosols

=

. t s' tHUa)I 'defense systems and travel

deep into the lungs

* Immune system’s chances of fighting the virus
reduced

* (Kudo 35 al. 2019) “...imunobiologists have now clarified
the mechanisms through which ambient RH below 40%
impairs mucus membrane barriers and other steps in
immune system protection.”
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ptured by
nasal membranes, wet walls =3
of the mouth and esophagus ‘

| moré likely to be ca saliva/mucus droplets

become aerosolized

* Viral nuclei are smaller
and travel deep into the
lungs

* Virus expelled more readily
by immune system activity

» Potential for acute
respiratory symptoms

ON. DESIGN
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 Inhaled particles collide with the airway walls §%§ TrachealBronehi :
where they get stuck on slimy surfaces. & Eg y g

« The location where inhaled particles get g s §
deposited along the airways depends on bl £

particle wetness and size.
« The particle-enriched slime, including

virus particles, is transported towards
the mouth through synchronized
circular movements of cilia.

| PREMIER PERFORMANCE THROUGH
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Lower humidity increases survival for
viruses that cause respiratory infections

Lower humidity increases allergens that
cause seasonal allergies and asthma

::?I(_iloor environments are usually 20 - 30%
which is inadequate for protection

Optimum relative humidity range
for a healthy environment

(UTEI R Optimum
Range Range
Bacteria |y

Viruses

i

Fungi

Mites
Respiratory
infections'
Allergic rhinitis
and asthma
Chemical
interactions

Ozone
protection [ —

0 10 20 30 40 50 60 70 8 9% 100
Percent Relative Humidity (RH)

A decrease in the bar width indicates a decrease in
negative indoor air quality factors and complaints.

Source: E.M. Sterling study

1. Insufficient data above 50% RH

RH Range:

40-60%
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" Airborne Influenza in

Dry Wintertime Indoor Air

s 50%rh Indoor Humidity
One Cure for “Flu Season”?

i VEW LT AN
Environmental Protection Agency
Federal Interagency Committee for |!&I’ Air Quality

Washington, DC
February 13, 2013

Steven Welty CIE, CAFS, LEED®, AP
President Green Clean Air

703.904.0200 Steve@GreenCleanAir.com S8

~ paper to ASHRAE based on his

earlier research for the EPA/CDC in
2009 following the H1N1 Flu
Pandemic.

* Yes, H1IN1 was classified as a
Pandemic back then by the CDC

» The report referenced airborne
spread influenced by RH levels.

| PREMIER PERFORMANCE THROUGH
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Steven Welty: 2013 ASHRAE Paper

© 2013 Steven A Welty
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ERV/HRV with Plate Heat Exchangers
30 - 10,000 CFM

Cross-flow

Counter-flow = approx. 15% higher recovery efficiency

l PREMIER PERFORMANCE THRUEH
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High Performance / Low Profile
Polymer Membrane Core

M ate ri al Cross-Flow ERV
65% recovery means

Counter-Flow ERV

Counter-Flow HRV

~63% ~47%
~75% ~65%
~83%

~53%

~70%

| PREMIER PERFORMANCE THROUGH
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Means 65% of the moisture content (grains) difference between
OA and RA is recovered

Space (return air): 70 db, 50% RH, 57 gr
Outdoor air: 71 db, 18% RH, 21.1 gr

Difference: 35.9 grains. 65% * 35.9 grains = 23.35 gains

So 23.35 grains of moisture is removed from the return air and
added to the incoming outdoor air.

Supply air moisture content is now 44.45 grains.
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