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Introduction
ÅEducation:

Å University of Arizona ïChemical Engineering
Å 1974 thru 1976

Å University College London ïBFA Degree (Sculpture)
Å 1978 thru 1983

Å Boston University ïMFA Degree (Sculpture)
Å 1983 thru 1985

Å Industry:
Å Norman S. Wright SW: Estimator/Sales

Å 1985 thru 1999

Å Air Specialty Products/ThermAir Systems ïOutside/Engineering  Sales

Å 2000 thru 2008

Å Varitec Solutions:

Å Senior Sales Engineer/Educator (High Performance HVAC)

Å 2016 thru present
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System Solutions:
Å Variable Refrigerant Systems

Å Mixed Air VAV Systems

Å Package Central Plants for Air & Water 

Cooled Designs

Å Cloud Based Controls

Å Humidity Control

Å Underfloor Air Systems

Å 100% OSA Systems

Å DOAS Technology

Å Active Chilled Beams

Å Passive Hydronic Cooling & Heating 

Systems

Varitec: The HVAC System Solution



Shaping
The Future 
Of HVAC 

Varitec: The HVAC System Solution



Varitec Technical Institute

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.



Humidification

Agenda:

ÅASHRAE: Position Document on Infectious Aerosols

ÅThe Nature of Water

ÅThe States of Water

ÅTerms and Definitions

ÅThe Physics of Water Vapor

ÅDanôs Home Office/Studio

ÅThe Risk of Infection

ÅBuilding Humidification: Solutions
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Position Document on Infectious Aerosols



Varitec Technical Institute

CDC: Science Brief: COVID-19

Å Airborne transmission of SARS-CoV-2 

can occur under special circumstances

How COVID-19 Spreads:

Å COVID-19 can sometimes be spread by 
airborne transmission

Å COVID-19 spreads less commonly through 
contact with contaminated surfaces



ASHRAE: Epidemic Task Force Review

ASHRAE NEWS: (April 5, 2021) 
Updated Airborne Transmission Guidance

ñAirborne 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 statementéò



ASHRAE Position Document on Infectious Aerosols

Paragraph 3.3: Temperature & Humidity
Å ñHVAC systems are typically designed to 

control temperature and humidity, which can 

in turn influence transmissibility of infectious 

agents.

Å ñéthe weight of the evidenceésuggests 
that controlling RH reduces transmission of 

certain airborne infectious organisms, 

including some strains of influenzaéò

(Mousavi et al. 2019):

Å ñéscientific literature generally reflects the most 

unfavorable survival for microorganisms when the RH 

is between 40% and 60%.ò



ASHRAE Position Document on Infectious Aerosols

Paragraph 3.3: Temperature & Humidity

(Taylor & Tasi 2018):

Å Regarding dry environments, ñéinfectious aerosols emitted from a 

primary host shrink rapidly to become droplet nuclei, and these dormant 

infectious pathogens remain suspended in the air and are capable of 

traveling great distances.ò

(Kudo et al. 2019):

Å ñémechanisms 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)

Å ñémany viruses and bacteria are anhydrous resistant and actually have 

increased viability in low-RH conditions.ò



ASHRAE Position Document on Infectious Aerosols

ASHRAE: Building Readiness Guidelines

Schools and Universities
New/Modified Facility Design Recommendations

Å ñéThe underlying effort of the designer should be to 

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.ò

Designer Guidelines:

General School: Temperature and Humidity Design Criteria

Å ñéWinter classroom design guidelines 72F/40-50% RHéò

Å ñSummer classroom design guidelines 75F/50%-60% RH.ò



The Nature of Water


