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 Relevant Documentation

 COVID!

 Product Overview: 14M, 15M, 15R – What’s Inside?

 Unit Operation
 Adsorption Mode
 Regeneration Mode

 Standard Use Cases

 Design Integration

Agenda
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enVerid Systems: a technology leader in “Air Care”
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• Founded in 2010, privately held
• Headquarters in Boston, ~ 30 employeesAbout Us

• Products that deliver massive energy savings + air quality in buildings
• Also developing solutions for residential, transportation and special apps Markets

• Chemistry / Material Science / Systems / IoT & Data
• Deep expertise in air quality and air treatment
• 60+ patents

Technology

• Proven performance with top tier customers 
• Two product lines in production: HLR® (USA-focused), AQR® (China-focused)
• Units deployed worldwide (Canada: Ontario, US: East Coast + South, China, India, Europe, Middle East)

Business
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A scalable solution, compatible with most buildings.
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enVerid HVAC Load Reduction (HLR®) reduces required outside air by 60-80%

Slip stream of 
return air is 
scrubbed by 

enVerid sorbents
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Industry validation: 2019 AHR Expo Awards
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“enVerid’s first-of-its-kind solution 
safely removes all molecular 
contaminants, including carbon 
dioxide (CO2), formaldehyde and a 
full range of volatile organic 
compounds (VOCs) from indoor air.”

ASHRAE press release

Judges commented that the enVerid 
HLR technology “was not only 
innovative, but visionary,” and called 
it “an industry game-changer.” 
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enVerid in the News
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>140+ MEPs adopted HLRs for global clients 
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ASHRAE Standard 62.1 Overview
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• Ventilation Rate Procedure (VRP)
• PRESCRIPTIVE

• Indoor Air Quality Procedure (IAQP)
• PERFORMANCE-BASED (no minimum OA requirements) 
• Since 1981*

+ USGBC LEED IAQP
+ IMC
+NY Mechanical Ventilation Code
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IAQP Use Cases
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Conditions Outcome
Outdoor air is non-attainment for NAAQS or polluted Reduces burden of ambient sources of particulate 

and gaseous pollutants
Reduces frequency of PM filter replacement

Buildings with existing capacity limitations (aging of 
HVAC equipment, re-purpose of the space, adding more 
people)

Enables compliance with the code using existing 
equipment with adding additional HVAC capacity

New buildings with limited HVAC capacity (e.g., 
geothermal projects)

Engineers or owners gain from the economic 
advantages of the IAQP 

Building is located in cold or hot/humid climates Allows reduction in kWh and operating peak 
demand

LEED buildings Allows earning LEED points related to energy, 
indoor air quality, and innovation.

American Lung Association EPA
Outside air ratings 24-Hour Particle 

Pollution 
Ozone Grade 8-Hr Ozone 

Classification
Washington-Baltimore-Arlington, DC-MD-VA-WV-PA C F Nonattainment
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VRP 2019 Changes
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Addendum 62.1 
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Demand Control Ventilation (DCV) – Sensor Requirements
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Addendum 62.1 al
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IAQP: Objective Evaluation Steps
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Why enVerid HLR?
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 Unique product line 62.1 compliant  lower the total cost HVAC
 Solutions that is not dilution

 First Cost Savings of 10 - 20% (vs DCV or ERV)
 Can downsize equipment (if you choose)
 Utility rebates covering up to 50% of system cost

 OpEx Savings (up to 30% of energy)
 Unit pays for itself in first year on Plan & Spec
 Reduce OA ~75%

 LEED & ASHRAE Approved
 Up to 16 LEED Points

 Proven, tested, recognized by DOE, ASHRAE, & Utilities
 3rd party lab tested for ASHRAE 52.2, 62.1, 145.2
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ASHRAE: Compliance
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 Air cleaning certification data according to ASHRAE 
Standards is needed to apply the Indoor Air Quality 
Procedure (IAQP) and LEED IAQP 

 enVerid obtained certifications according to ASHRAE 
Standard 145.2 and 52.2 for the sorbent cartridge in 
the HLR module from Research Triangle Institute (RTI)

Example: Ozone test data from RTI:
 Efficiency = 70% 
 By‐product VOCs and ozone 
concentrations = 0 ppb
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Multiple breakthroughs in sorbent materials.
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 Proprietary amine polymers 
 Low-cost CO2 capture and release
 Exceptional formaldehyde removal
 Multiple other air-cleaning functionalities

 Mineral – polymer synthetics 
 Formation of high surface solid sorbents and catalysts 
 Reduced thermal mass for low-energy temperature swing  
 Modular form factors for diverse applications 

 Capabilities that span all contaminants (Over 250+)
 BTX / aromatics, aldehydes, polyols
 VOCs and VVOCs
 Inorganics: NOx, SOx, H2S, ozone, radon
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Covid‐19
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COVID‐19 and Safety
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From the Study:

 No direct evidence of (filtration) benefit to Covid-19
exposure

 Ionizers, ozone generators, plasma, and other air cleaning 
technologies

“None of these technologies have been proven to reduce infection 
in real buildings, even if they have promise based on tests in a 
laboratory or other idealized settings.

Some of them have substantial concerns about secondary issues”

 Most public health guidance suggests that COVID-19 
transmission is predominantly associated with large 
droplets. This is why air filtration is only a small part of a 
solution as it does not address transmission from surface 
contact or from close contact between individuals.
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ASHRAE Journal: Dec 2018
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“New York state education department determined Corona discharge air 
cleaner systems cannot be used in schools in New York state.”



© 2017 enVerid Systems, Inc. All Rights Reserved. enVerid Systems Confidential

COVID‐19 Transmission Routes Details 
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Known routes:

 Coughing and sneezing respiratory droplets (>5 micron in 
diameter can travel < 1m) 

 The droplets (containing the virus) can be contagious by:
 Direct contact with mouth, nose or eyes of person in proximity

 Infection of objects and surfaces

Other possible routes (No evidence for any COVID-19 
infection through these routes in commercial building):

 Airborne virus particles ( fine respiratory droplet 5< micron in 
diameter, can travel >1m) also called aerosols

 COVID-19 might be present in feces and lead to fecal−oral 
transmission and formation of droplets or aerosols

Droplet with 
viruses inside.
Small droplet 
can be airborne 
and is called 
aerosol.
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Can HVAC System Design and Operation Prevent COVID‐
19 Airborne Transmission?
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 Filtration? YES
 HVAC filters are designed to efficiently remove airborne particles from the air
 High levels of PM may be vehicles for Covid transport
 The higher the MERV rating the higher the filtration. (enVerid Side stream is MERV 11)
 HEPA filters can probably eliminate all airborne viruses 

 UV ? YES
 UV is a proven technology that can effectively disinfect the air
 Need to be properly designed, installed and maintained in concert with filtration and humidity control

 Increased Ventilation should lead to faster dilution of the indoor virus aerosols? NO
 RH at 50% is strongly related to virus inactivation. Increasing ventilation will make it hard to keep the 

building at 50% RH.
 Particulate matter (PM) can serve as a carrier for virus aerosols, therefore increasing ventilation will 

increase the PM and lead to an increase in the number of virus aerosols indoor.  
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Why Increased Ventilation is not a good approach 
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 Airborne COVID 19 survive much longer at RH 
<40% and RH >65%.

 HVAC systems maintain RH near 50% while 
maintaining comfortable temperature. This is 
ideal for COVID-19 fast inactivation.

 Increasing ventilation will undermine the ability to 
maintain RH near 50%, resulting in higher 
humidity when it is hot or rainy and lower 
humidity when it is cold and dry. This can lead to 
a longer time in which the COVID-19 is viable 
and increase the probability of airborne 
transmission.
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WHO Position on Airborne Transmission (March 27,2020)
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In the context of COVID-19, airborne transmission may be 
possible in specific circumstances and settings in
which procedures that generate aerosols are performed 
(i.e. endotracheal intubation, bronchoscopy, open
suctioning, administration of nebulized treatment, manual 
ventilation before intubation, turning the patient to the
prone position, disconnecting the patient from the 
ventilator, non-invasive positive-pressure ventilation,
tracheostomy, and cardiopulmonary resuscitation). 

In analysis of 75,465 COVID-19 cases in China, airborne
transmission was not reported.
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IAQP Impact



Comparison Outside Air Requirements
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Method Office
VRP (CFM) 2,125

DCV (CFM) - # People = 80 2,000

DCV (CFM) - # People = 50 1,812
DCV (CFM) - # People = 20 1,625

IAQP (CFM) 652
Design Outside Air Savings (CFM) 1,473

ASHRAE Standard 62.1-2016



Case Study – Typical Office 
Building LCCA- VAV

Notes: 1. A 3% inflation rates has been considered.     
2. Life Cycle Energy Savings have been calculated to present value.
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Case Study: 100 Sheppard Ave East, Toronto
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 Benefits
 60% OA Reduction
 Estimated ~18 ton equivalent reduction in cooling 

load
 Estimated ~368 MBH heating load reduction
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The HLR® family (indoor and outdoor units)
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HLR 15M HLR 15RHLR 14M
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The HLR® family (indoor and outdoor units)
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14M 15M 15R

Application: Indoors Indoors Outdoors

Application Notes: Ducted Return Air Plenum Rooftop 

Qty. of Inlet Dampers: 2 1 1

14M, 15M, and 15R all have the same air cleaning capacity, fans, and heater.  
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What’s Inside
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Sorbents

Fans

Heater

Sorbent 
Cartridge 
Bank

Sensors

Control 
board

Wireless

Sensors
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Comprehensive Sensing
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Advanced algorithms use sensor data to optimize energy savings & IAQ

Output Sensor
• Temperature
• Humidity
• CO2

Cartridge Bank 
Sensor
• Temperature
• Pressure

Input Sensor
• Temperature
• Humidity
• CO2

Outside duct sensor (optional)
• Temperature
• Humidity

AHU Supply duct sensor 
(optional)
• Temperature
• Humidity
• TVOC

Connections (direct or via BMS):
• Outside air (OA) damper control
• OA damper position monitoring
• Air handling unit (AHU) status

Note: BACnet integration to BMS 
eliminates need for optional sensors & 
connections 

Fire signal dry contact



© 2019 enVerid Systems, Inc. All Rights Reserved. Confidential - Not for Distribution

Air Cleaning Mode
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Captures:

 Carbon Dioxide

 VOCs

 Formaldehyde

 Ozone

 Acids

Zero by-products

Indoor Air
(from return duct or plenum)

Clean Air
(back to circulation)
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How the HLR works: An in-situ regenerating scrubber
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Adsorption
(cleaning indoor air)

Regeneration part  
(heating/purge/exhaust)



The Building
Integration With Air-Side Systems

Proposed Building Design: No Air Cleaning Proposed Building Design: With Air Cleaning

• Return air cleaned by air cleaning module is returned to the DOAS – essentially 
making it an RTU. 

• Integration resulted in total outside air requirement of 13,050 CFM (6,525 CFM 
per DOAS). 

SA = Supply Air; RA = Return Air; OA = Outside Air; CA = Clean Air
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enVerid Free Support
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 Fully comprehensive IOM available to exclusive partners

-Device Specifications

-Engineering Specs & Setpoints

-Startup and Operation Procedure

 Local Support

-Rep & enVerid employees

 FREE Resources:

-Engineering 

-Troubleshooting

-Manufacturing
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ASHRAE: Compliance and Support
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 Enverid provides ASHRAE and LEED compliance 
reports on OA reduction
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LEED Pilot Credit EQpc124
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 Minimum IAQ Performance: Must follow ASHRAE 62.1 Ventilation Rate Procedure (VRP):
 VRP is a prescriptive approach: highly conservative ventilation rates (over ventilation)
 Studies shows that following the VRP does not necessarily lead to a better indoor air quality*
 IAQP now included

 New LEED Pilot Credit EQpc124: (IAQP)
 To provide energy savings and better indoor air quality
 Loosely follows ASHRAE 62.1 IAQP

 Based on actual contaminants of concern

 More health focused

 Includes new construction as well as existing buildings 

*Bluyssen et al.1996;, Carpenter 1996; Enermodal 1995; Persily et al. 2003; Chao & Hu 2004; Jeong et al. 2010; Mui & Chan 2006; Herberger & Ulmer 2012; Zaatari et al. 2014, 
etc.



© 2017 enVerid Systems, Inc. All Rights Reserved. 38

HLR® Technology



© 2017 enVerid Systems, Inc. All Rights Reserved. enVerid Systems Confidential

Generic Diagram – BMS/HLR/Cloud server connections
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BMS

1. AHU  - on/off

2 . Economizer Mode - yes/no
HLR

Cloud server
(HLR 

scheduling and 
data

Sorp run hours
Regen Schedule

3G/4G 
connection

Items 1&2 are determined by the BMS and 
sent as one signal 
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enVerid Cloud: 24/7 Monitoring and Management of IAQ

40

Know the quality of the air inside the building anytime, anywhere
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Case Study: NYC Skyscraper installation, 40 HLR Modules 
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IAQP Modeling Results
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 40 HLR modules

 Design OA = 190,000 CFM

 OA when HLR is ON = 70,000 CFM

 OA reduction = 120,000 CFM
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Conestoga College Kitchener Market Square

43

• Rep: Odell Associates
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HLR® Applications
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The Target Application
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High occupancy, low exhaust

 Office buildings: High rise, or medium/large low rise

 Colleges / universities / libraries

 Malls, big box stores

 Common areas/Conference rooms

 Green / LEED buildings

Generally not good candidates:
 Hotel guestrooms, Hospitals (ASHRAE 170), Kitchens
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Use Cases
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1. New construction 

2. HVAC replacement / upgrade

3. Delay replacement of aging HVAC system

4. Simplify tenant finish-out

5. Accommodate increased occupant density

6. Avoid DOAS/ERV replacement

7. Energy retrofit

8. IAQ retrofit



Understanding Cooling Loads

• Cooling Equipment Size = 115 tons

LOAD W/O ERV

• Cooling Equipment Size = 100 tons

LOAD W/ERV

• Cooling Equipment Size = 95 Tons

LOAD W/enVerid
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Summary of HLR Technology Benefits
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24/7

Reduce HVAC 
CapEx and OpEx

Proven 
Technology

Great for the 
Environment

Occupant 
satisfaction & 
productivity

Intelligent 
Indoor Air Quality 
Management

 $20K – 40K CapEx Savings 
 $3K – 10K Annual OpEx Savings
 Utility rebates provide additional savings

 Active, dynamic management
 Anytime, anywhere visibility

 $6500/employee productivity increase
 Healthy, less absenteeism

 Up to 16 LEED points

 10 years of successful deployments
 ASHRAE and USGBC compliance
 Validate by DoE & utilities


