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INTRODUCTION

Jason Mock,  P.E.
Associate/Mechanical Project 
Manager

• Graduate of SUNY at Buffalo

• 17 years experience

• 15 year member of the American 
Society of Heating, Refrigeration, 
and Air conditioning Engineers 
(ASHRAE)

• American Council of Engineering 
Companies New York Leadership 
Institute. (ACEC)



FIRM OVERVIEW

• Full service architecture, engineering, 
& environmental MBE firm

• Celebrating over 30 years in business

• Over 100 employees

• Diverse staff (15% minority, 27% 
women)

• Offices in Buffalo, Syracuse, & New 
York City



PROJECTS NORTHLAND CENTRAL, Buffalo, NY

PROJECT HIGHLIGHTS

• 235,000 SF Former Factory

• Various Office Spaces
• Project Planning to Construction 

Administration Phases
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AREA 1

HEATING, VENTILATION, and AIR CONDITIONING

• Heating and cooling of spaces via heat transfer 

through a fluid medium.

• Hot/Chilled water (Hydronic)

• Steam (Heating and cooling)

• Electric Heat

• Refrigerant

• Tempered air

What is HVAC?



TYPICAL HVAC EQUIPMENT (AIR SIDE)

AREA 2



TYPICAL HVAC EQUIPMENT 
(HYDRONIC)



TYPICAL HVAC EQUIPMENT 
(VENTILATION)



Ventilation and Code Requirements

What is Ventilation really, and why is it important?

1. Mechanical Ventilation.
Employs the use of fans or blowers to force 
the movement of air to and from the 
ventilated spaces. These systems can be 
dedicated to ventilation or can be part of a 
heating, cooling and air‐conditioning system
that serves the space to be ventilated.

2. Natural Ventilation
Natural ventilation is the air movement 
through windows, doors and other gravity 
openings



Ventilation and Code 
Requirements
• Determine ventilation requirements and subsequent 

additional heating, cooling, and dehumidification loads 
utilizing the Mechanical Code and/or ASHRAE standard 
62.1.

• Based on space type, space population, and 
calculations to determine breathing zones.



FILTRATION

90% Submission Bid Package



What are MERV Ratings?

Construction Phase Services
• Minimum Efficiency Reporting Values

• Scale designed by ASHRAE to 
report the effectiveness of air 
filters in 1987.

• Ranges from MERV 1 to MERV 
20.

• Static pressure drop increases as 
the MERV rating increases.



VENTILATION, FILTRATION, AND OTHER METHODOLOGIES 
TO MITIGATE SARS CoV-2

• Increase Ventilation
• Meet or exceed ventilation rates established by code and ASHRAE 

62.1

• Can effect existing HVAC equipment heating and cooling performance.
• Will increase cooling discharge air and lower heating discharge 

air temperatures due to changes in mixed air temperatures 
entering the equipment.

• Will increase the relative humidity in the space.
• Amount of outdoor air is limited to the equipment capacity.



VENTILATION, FILTRATION, AND OTHER METHODOLOGIES 
TO MITIGATE SARS CoV-2

• Control Flow Patterns

• Moving air in a specific direction to disperse particles to help prevent 
inhalation of concentrated infectious particles

• Not always possible or practical in real world applications.

• Requires adjustable core supply diffusers.



VENTILATION, FILTRATION, AND OTHER METHODOLOGIES 
TO MITIGATE SARS CoV-2
• Utilize Higher Efficiency Air Filters

• Limited by existing HVAC equipment static pressure capacity and filter 
rack size.

• Possible decreased total airflow.

• Can cause long term damage to fans and drive motors.

• MERV‐13 is a “Happy Medium” rating. 
• Large droplets larger than 5 microns do not stay suspended for 

long periods.
• Droplet Nuclei are less than 5 microns and can stay suspended in 

air for longer periods.
• 90% of 3‐10 microns and 85% of 1‐3 Micron particles 



VENTILATION, FILTRATION, AND OTHER METHODOLOGIES 
TO MITIGATE SARS CoV-2
• Increase Percentage of Relative Humidity (RH)

• Studies have shown that airborne and surface particle survival rates 
are decreased with an increase in ambient humidity levels.

• Not always practical depending on existing HVAC equipment 
capabilities.

• Tight building environment controls are required.

• Mold growth and building envelope damage can occur if humidity is 
not controlled or is maintained at too high of a RH%.



VENTILATION, FILTRATION, AND OTHER METHODOLOGIES 
TO MITIGATE SARS CoV-2

• Utilize Self Contained and Ionizing Air Purification Units

• Self Contained Air Purifiers are “plug and play” and over an alternative 
where centralized systems don’t allow for effective filtration.
• Limited by total effective square foot capacity.

• Ionizing Air Purification Units 
• Bi‐Polar Ionization creates charged particles that attach to 

airborne particulate, causing them to be charged and clump 
together, allowing the particulate to be filtered out by less 
efficient filter ratings.



VENTILATION, FILTRATION, AND OTHER METHODOLOGIES 
TO MITIGATE SARS CoV-2
• Ultraviolet Germicidal Irradiation.

• Utilizing short wave ultraviolet radiation to inactivate up to 90% of 
bacteria and viruses.

• Technology is currently in use in medical facilities.

• Does not add significant pressure drop to existing systems.

• Effectiveness is limited by total exposure time to moving air stream. 
This system may not be as effective in medium and high velocity air 
streams.



OTHER POINTS TO CONSIDER
• Retro Commissioning

• Improves the efficiency and 
performance of existing HVAC 
systems.

• Identify existing performance issues.
• Frozen outdoor air dampers.
• Set points adjusted out of code 

or original design requirements.

• Identify undocumented system 
maintenance or modifications that 
effect the proper operation of those 
systems.



OTHER POINTS TO CONSIDER
• “Swiss Cheese Model”



QUESTIONS & ANSWERS


