
HOW TO SUSTAINABLY 

OPTIMIZE INDOOR AIR QUALITY

AGENDA

Defining a Healthy Building and IAQ

Analyzing Existing School Infrastructure

Review of Current Codes and Recommendations

Measures that Can be Implemented

Case Studies of a Microenvironment (Mini-Cleanroom)

“Finding the intersection between efficacy, cost, practicality and 

energy conservation is a bit like threading a very small needle”



Speaker Today

Andy Weidert

Vice President of Business Development

Stark Tech

20 Years Designing & Implementing 

Mission Critical HVAC Solutions



Idea of a Healthy Building

Harvard School of Public Health

The 9 Foundations of a Healthy Building

*Established in 2017*



Outside Air

Air Changes

Temperature

Relative Humidity

Filtration & Disinfect







REVIEW OF EXISTING SCHOOL INFRASTRUCTURE

The United States allocates 11.6% of public funding toward education, well below 

the International standard 15.00%



How well can our Schools HVAC Infrastructure Provide 

INDOOR AIR QUALITY

FILTRATION

MAJORITY OF HVAC SYSTEMS WERE 

DESIGNED  TO HAVE MERV 8 FILTERS.  

THIS LEVEL OF FILTRATION IS NOT

EFFECTIVE FOR CAPTURING BACTERIA 

OR VIRUS CARRIERS.  MINIMAL LEVEL 

OF FILTRATION IN THE HVAC WORLD

AIR CHANGES

MAJORITY OF CLASSROOMS TOTAL AIR 

CHANGES PER HOUR FALLS IN THE 

LOW TO BARE MINIMUM TARGET

OUTSIDE AIR

AVERAGE SCHOOL ACHIEVES 

1.5 AIR CHANGES PER HOUR 

WHICH IS A MINIMUM STANDARD DESIGNED 

TO PROVIDE MERELY “ACCEPTABLE IAQ”

6 Air Changes an Hour is Ideal



SUMMARY OF STANDARDS AND CODES 

FOR 

ASHRAE PRIOR TO THE EPIDEMIC



INTERIM NYSDOH GUIDANCE FOR CLASSROOM

SEPTEMBER 2, 2021







July 9 2021, CDC Document

Efficacy of Portable Air

Cleaners and Masking

CDC RESPONSE

July 15 2021, CDC Webinar on Returning to Schools



LATEST INFORMATION

Released October 26, 2021

Introduction

to

eACH Equivalent Air Changes an Hour



Healthy Buildings

With Quality Indoor Air

MEASURES

oVentilation

oUV-C

oBipolar Ionization 

oHumidification

oFiltration/Portable Air Cleaners

oCreate a Microenvironment



VENTILATION

MOST COMMONLY RECOMMENDED MEASURE

-EXISTING HVAC INFRASTRUCTURE IS NOT DESIGNED TO BRING IN MORE OUTSIDE AIR

-THIS APPROACH HAS SIGNIFICANT IMPACT ON OPERATIONAL EXPENSE

-ALL VENTILATION AIR ALL HAS TO BE FILTERED, HEATED AND DISTRIBUTED

-EXISTING CRITICAL INFRASTRUCTURE (BOILER, CHILLERS, FANS) ARE

NOT DESIGNED TO MOVE OR CONDITION MORE AIR

-NEW EQUIPMENT (DOAS, MUA, AHU’S OR ROOM LEVEL VENTILATION) 

USUALLY REQUIRE HEAVY COST AND MODIFICATIONS

-OPENING WINDOWS IS NOT A SUSTAINABLE APPROACH

-VENTILATION DOES NOT ADDRESS THE NEED FOR MORE TOTAL AIR CHANGES, 

PROPER AIR DISTRIBUTION AND BETTER FILTRATION

-CONTROL UPGRADES CAN MODIFY SOME EXISTING SYSTEMS TO ASSIST



UV-C 
TECHNOLOGY

UV-C SUMMARY

-PROVEN TECHNOLOGY FOR REDUCING SPREAD OF HARMFUL BACTERIA AND PATHOGENS

-EFFECTIVE AT SURFACE AND AIR CLEANING

-AVAILABLE IN PORTABLE, FIXED (ROOM, DUCT, AHU)

-EFFICIENT FOR DISINFECTING AREAS DIFFICULT FOR MANUAL CLEANING

-CAN ONLY INACTIVE A VIRUS IF DIRECTLY EXPOSED TO RADIATION WITH PROPER INTENSITY

-RELIES ON EXISTING HVAC INFRASTRUCTURE TO MOVE PARTICULATE



BIPOLAR IONIZATION Bipolar ionization technology creates and releases ions into 

the airstream using your existing HVAC system as the delivery 

method. When these ions disperse throughout a space, they 

seek out and form bonds with particles in the air through a 

process called agglomeration. This creates a snowball effect in 

which particles begin to cluster together. The larger a cluster of 

particles becomes, the easier it is for your system to filter it out 

of the air.

As a complement to air filtration and modern HVAC 

installations.

INTERIM NYSDOH GUIDANCE FOR CLASSROOM INSTRUCTION 

IN 

P-12 SCHOOLS DURING THE 2021-2022 ACADEMIC YEAR

Units that feature ionizers, precipitators, or ozone generators do not 

provide additional benefit and can generate harmful byproducts



FILTRATION



COMMERCIAL FILTRATION

MOST COMMON HVAC FILTER 

-MERV 8 FILTERS ARE COMMONLY USED AS A

PREFILTER IN OTHER HVAC APPLICATIONS

-85% CAPTURE OF PARTICLES FROM 3 TO 10 MICRONS

-EFFECTIVE AT CAPTURING DUST COMMONLY

ASSOCIATED WITH ASTHMA

-MOST CURRENT HVAC SYSTEMS ARE NOT DESIGNED TO HANDLE BETTER THAN MERV 8 – INCREASE IN FILTER RESULTS IN DECREASE OF 

TOTAL AIRFLOW IN MOST CASES (LOWER AIR CHANGES)



FILTRATION



FILTRATION PORTABLE 
AIR CLEANERS

CADR (Clean Air Delivery Rate)

Important to know at desired operating condition

Noise at operating condition

Central location is best for Airflow



FILTRATION 
& 

AIR CHANGES

MICROENVIRONMENT 

IS A 

DESIGN CONCEPT

WHERE YOU 

DECOUPLE

HVAC 
INFRASTRUCTURE

& 
VENTILATION

FROM



BEST IN CLASS eACH and CADR



Microenvironment 

Classroom Layout

A fan filter unit is a motorized unit which supplies clean, filtered air to a cleanroom. Air is drawn 

via the fan, through a pre-filter and then through a HEPA or better filter which filters the sub-

micron particles ensuring a clean and processed air supply. Using FFUs to provide localized 

clean air is a more energy efficient route than using a traditional Air Handling Unit (AHU) and is a 

more frequently adopted approach in modern cleanroom design.



BEST IN CLASS eACH and CADR



Microenvironment 

Classroom Layout Installation

-Top Central Supply

-Vertical Streamlines

Spencerport CSD



Microenvironment Proof of Concept







MICROENVIRONMENT

¼ 

Outdoor

Air 

Standard

+ 2 Fan 

Filter Units

¼ 

Outdoor

Air 

Standard

+ Fan 

Filter Unit

eACH – 10.59

CADR – 900 CFM

eACH – 7.59

CADR – 450 CFM

1,000 ft² Classroom

9’ Ceilings

Power Requirements

2 AMPS @ 115 Volt
(Power Equivalent to 1 Laptop)



Baseline Smoke Test
Filled Room with Smoke 1 to 5 Micron

(2) Tests Run

Test 1: Unit Ventilator Only 
Test 2: Unit Ventilator and FFU’s
(Simulating Concept of 6.5 Air Changes)

Below Pictures are Results after  12 

Minutes of Both Tests

TEST #1 TEST #2

Challenge 

Test

EVERY ROOM SHOWED 

THE SAME TEST DATA 



Smoke Challenge 

Test

EACH SMOKE TEST SHOWED SIMILAR RESULTS



Case Study Data 

Filtration Effectiveness Test

Testing Procedure

Cleanroom testing agency to take baseline particle 

counts in classroom.

Introduce aerosol challenge into room to simulate 

an active classroom.  Measure and record how fast 

and effective the existing infrastructure can remove 

particulate.  Repeat with Microenvironment 

approach and measure and record.

Test 1: Unit Ventilator Only 

Test 2: Unit Ventilator and FFU’s

(Simulating Concept of 6.5 Air Changes)

5 Classrooms

EVERY ROOM SHOWED 

SIMILAR TEST DATA 

School A School B



AVERAGE COST PER CLASSROOM 

TO 

IMPLEMENT A MICROENVIRONMENT 

TYPICAL 600 TO 1,000 SQ.FT CLASSROOM

CAN IMPLEMENT A MICROENVIRONMENT

FOR LESS THAN

½ THE COST OF 1 STUDENT

Per Classroom Facts:

-Typical Install Completed from Start to Finish in ½ Day

-Estimated Room Cost including Equipment, Controls,

Electrical, Ductwork, and Installation



Commercial Buildings

**WHAT IF EFFICIENCY IMPROVEMENT COULD BE BOTH UTILITY AND EMPLOYEES**  

Absenteeism

-For Every 1,000 Workers poor IAQ  

Results in 600 Sick Days per Year.

Lack of Proper Air Filtration is the

#1 Cause of Poor IAQ.




