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IAQ

• Health

• Productivity

Occupant Well‐being

• Engineer/Owner Liability

Risk Management

• Energy Consumption

Facility Operations

Indoor Air Quality Affects …



Understand 
Contaminantsof  
Concern

• Building Generated

• Biological

• Outdoor Generated

• Occupant Generated

Maintain Contaminants  
BelowThreshold Levels

• Reduce

• Remove

• Replace (Dilute)

FollowApplicable  
Industry Standards,  
Codes&Rating Systems

• ASHRAE62.1

• ASHRAE189.1/IgCC

• IMC

• LEED

Steps to Acceptable IAQ
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Understand Contaminants of Concern



Maintain Contaminants Below Threshold Levels
No Outdoor Air Dilution or Targeted High Level Filtration

Occupied Space



Outdoor

Airflow

Exfiltrated,

Relieved or

Exhausted

Airflow

Occupied Space

Maintain Contaminants Below Threshold Levels
OA Dilution Ventilation



Outdoor

Airflow

Exfiltrated,

Relieved or

Exhausted

Airflow

Occupied Space

Maintain Contaminants Below Threshold Levels
OA Dilution with Targeted High Level Filtration

RecirculatedAir



Standards, Codes and Rating Systems ALL Require that Outdoor Air 

Ventilation Rates be Maintained for Compliance!

LEED 4.1International 
Mechanical Code

International Green 
Construction Code/ 
ASHRAE Standard 

189.1

ASHRAE Standard 62.1



Our energy standard, ASHRAE 90.1, references ASHRAE 62.1 but 

often is conflicts with higher ventilation rates for occupant well-being



ASHRAE Standard 62.1-2019
Section 6 - Procedures (includes proposed addendum aa [2020] to IAQP)

6.1.1 Ventilation Rate Procedure. The prescriptive design procedure presented in

Section 6.2, in which outdoor air intake rates are determined based on space

type/application, occupancy level, and floor area, shall be permitted to be used for any

zone or system.

6.1.2 IAQ Procedure. The IAQ Procedure (IAQP) is an alternate ventilation procedure

that shall determine the necessary rate of outdoor air flow to maintain concentrations of

Design Compounds (DCs) and PM2.5 in the indoor environment at concentrations less

than Design Targets, based on indoor and outdoor sources, air cleaning and other

variables. Indoor concentrations and outdoor air requirements shall be calculated with

mass balance equations. Verification of satisfaction shall be performed after the building

is completed and occupied.



IMC-2018
Section 403 – Mechanical Ventilation

403.2 Outdoor air required. The minimum outdoor airflow rate shall be determined in

accordance with Section 403.3.

Comment: Section 403.3 is a strict interpretation of ASHRAE 62.1 Ventilation 

Rate Procedure (not the IAQ Procedure).



ASHRAE Standard 62.1-2019
Section 5 - Systems and Equipment (approved addendum q)

5.1.1.1 Designing for Varying Loads and Operating Conditions. T he ventilation air

distribution system for VAV and multispeed CV applications shall be provided with

means to adjust the system to achieve at least the minimum ventilation airflow as

required by Section 6 under any load condition or dynamic reset condition.

Comment: Some type of active control of outdoor air ventilation rates is required 

for most systems.



ASHRAE Standard 62.1-2019
Section 5 - Systems and Equipment (approved addendum q)

5.3.1 All systems shall be provided with manual or automatic controls to maintain not

less than the outdoor air intake flow (Vot) required by Section 6 under all load conditions

or dynamic reset conditions.

Systems with fans supplying variable primary air (Vps), shall5.3.2 be provided with any

combination of control equipment, methods, or devices to maintain no less than the

outdoor air intake flow (Vot) required for compliance with Section 5.3.1.

Comment: This applies to air handling units and fan coils, including DOAS to 

fan systems and/or fan coils.



ASHRAE Standard 90.1-2019
Section 6 - HVAC

6.5.3.2.1 Supply Fan Airflow Control

Each cooling system listed in Table 6.5.3.2.1 shall be designed to vary the supply fan

airflow as a function of load and shall comply with the following requirements:

a. DX and chilled-water cooling units that control the capacity of the mechanical 

cooling directly based on space temperature shall have a minimum of two stages 

of fan control.

b. All other units, including DX cooling units and chilled-water units that control 

the space temperature by modulating the airflow to the space, shall have 

modulating fan control.

Comment: Standard 90.1 requires that most fan systems are VAV or multi-

speed.



IMC-2018
Section 405 - Systems Control

405.1 General. Mechanical ventilation systems shall be provided with manual or 

automatic controls that will operate such systems whenever the spaces are occupied.

Air-conditioning systems that supply required ventilation air shall be provided with

controls designed to automatically maintain the required outdoor air supply rate during

occupancy.

403.3.1.4 Variable air volume system control. Variable air volume air distribution

systems, other than those designed to supply only 100-percent outdoor air, shall be

provided with controls to regulate the flow of outdoor air . Such control system shall be

to maintain the flow rate of outdoor airdesigned at a rate of not less than that required

by Section 403. 3 over the entire range of supply air operating
rates.



Published January, 1990 in ASHRAE Journal
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Fixed Minimum Position Intake Damper



Fixed Minimum Position Intake Damper
Intake Flow and Mixed Air Plenum Pressure Variations on Multi-speed Fan Systems

Intake Airflow Rate



Fixed Minimum Position Intake Damper
Intake Flow and Mixed Air Plenum Pressure Variations on Multi-speed Fan Systems

‐0.2 in.w.g. ∆ ≈
40% reduction
in OA flow

Mixed Air Plenum Pressure
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Wind Pressure Variations
Additional motivation to control all outdoor air intakes!

Wind Pressure on Intake System
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Damper  
Induced

Hysteresis Binding Deterioration

Intake Airflow Variations
Additional motivation to control all outdoor air intakes!
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Intake Flow 
Variations

System 
Induced

Fan Speed 
Variations

Damper  
Induced

Hysteresis Binding Deterioration

Environment  
Induced

Wind Stack Effect

Case for Outside Airflow Measurement

Factors that Influence Intake Flow Rates



System Effects Damper Issues
Environmental  

Factors

±50% or

more of

desired

setpoint!

Uncontrolled OA Intake Uncertainty

?
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Questions? More information?

Contact Technical Air Systems, Inc.
NY/NJ EBTRON Representative

pscheele@technicalair.com
NY: 212-946-4935
NJ:973-285-0333

mailto:pscheele@technicalair.com

