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Purpose of this Presentation

ÅUnderstand Test Tools and Procedures for Indoor 
Air Quality Measurements

ÅReview the Basics of Building Environments and Air 
Quality Issues that exist as a function of the HVAC 
Systems. 

ÅIdentify human comfort requirements including 
CO2, O2, ventilation, dust particles, RH, air speed, 
and temperature. 

ÅIdentify Basics of Building Environments

ÅPromote good indoor air quality & reduce liability



Creating Comfortable Environments 
Should Not Be a Complaint From Your 

Customers!



Creating Comfortable Environments Should 
Not Be a Complaint From Anyone



Comfortable Environments Quiz

1. T F BRI Symptoms of diagnosable illness 

are identifiable.

2. T F Humans breathe and exhaust air just 
like apples.

3. T F Productivity increases by up to 5% 
with good air quality.

4. T F House dust is a larger particle than a 
mold spore.  

5. T F Over ventilated environments will have a 
high C02 reading.



Comfortable Environments Quiz

6. T F HVAC Systems cost over 35% of 
the energy in the typical building.

7. T F The minimum CFM requirements for a 
home is based on the number of people.

8. T F According to EPA and WHO, Americans 
spend approximately 90% of their time 
indoors.

9. T F High return air CO2 above 1000 ppm is 
an indication of IAQ problems.

10.T F Vents, chimneys, flues must be at least 
10ô from outside air intakes.



Basic Indoor Air Quality Comfort Principles
Humans Need Oxygen and Controlled 
Temperatures, the same as an Apple

Oxygen (O2) and Temperature is Provided and 

Maintained by the HVAC System to Sustain Life,

And Excess Carbon Dioxide (CO2) 

Should Be Removed from the Building

RH-Relative Humidity is Usually Non-Controlled 

O2 O2

CO2
CO2



What Should We Measure to Determine 
Indoor Air Quality of the Building?

ÅTemperature (Dry Bulb)

ÅRelative Humidity (RH) and WB

ÅCO2

ÅCO

ÅDust Particles

ÅAir Flow-Air Speed



What is the Current IAQ Conditions in this 
room at this Conference?

ÅTemperature (Dry Bulb) ___________

ÅRelative Humidity (RH) and WB _____

ÅCO2 ________

ÅCO ________

ÅDust Particles _________

ÅAir Flow-Air Speed ________



Before We Measure and Get Too Much 
Information (TMI)
We Should Understand the Basics of 
IAQ-Indoor Air Quality and Reasons for it.

If you donôt understand it, you 
canôt Measure It

?



The Reason to Have 
Comfortable IAQ Environments

ÅEnergy savingsnow top of facility ownersô agendas
ÅHVAC system often largest consumer

ÅSaving HVAC energy costs can cause significant IAQ issues

ÅOccupant awareness and avoiding potential 
litigation that is driving the IAQ industry
ÅProductivity affected by poor IAQ

ÅASHRAE establishes the Rules 
ÅBasic standards for temp, humidity, ventilation, CO2 etc



Controlled Environments 
Reduce Energy Costs
Å2004 study indicates 

Å68% of facility managers are tasked with energy 
management to save money, reduce expenses

ÅUp 8% from the previous year

Å58% of facility managers have same or declining 
budgets over the previous year

ÅPer the EPA, 45% of office building energy costs are due 
to space heating/cooling.

ÅEPA studies show that a 15 cfm airflow differential can 
impact annual HVAC energy costs by up to ±8% 

ÅAll in an effort to comply with ASHRAE ventilation 
guidelines



The case for comfort

Å77% of occupant 
environmental complaints 
are due to thermal 
conditions
ÅTechnicians take from 

1.5-2 hours to respond to and 
diagnose those complaints 

ÅStudies indicate appreciable 
gains from improved indoor 
comfort

ÅProductivity may increase by 
0.5% to 5% in comfortable 
indoor environments



Indoor Air Quality Terminology and the 
Basics of IAQ Measurement

ÅSick Building Syndrome (SBS)

ÅBuilding-Related Illness (BRI)

ÅFactors that Affect Building Air Quality

ÅSources of Contamination

ÅThe HVAC System

ÅThe Pollutants Pathways

ÅIAQ Investigations & Measurements

ÅRecognizing IAQ Building Problems and Identifiers



Sick Building Syndrome (SBS)

ÅAcute health and comfort effects linked to the 
time spent in workplace, but no specific illness
or cause can be identified

Å(Upper respiratory complaints, irritation, fatigue)



Building-Related Illness (BRI)

ÅBRI Symptoms of diagnosable illness are 
identified and attributed to environmental 
agents in workplace

Å(Legionnaireôs disease; hypersensitivity 
pneumonitis)


