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Purpose of this Presentation

AUnderstand Test Tools and Procedures for Indoor
Air Quality Measurements

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

Aldentify human comfort requirements including
CO2, 02, ventilation, dust particles, RH, air speed,
and temperature.

Adentify Basics of Building Environments
APromote good indoor air quality & reduce liability



Creating Comfortable Environments
Should Not Be a Complaint From Your

Customers!
PR 115

“Ms Klein, please turn down
the air-conditioning.”




Creating Comfortable Environments Should
Not Be a Complaint From Anyone

i e 3 gl LR Y
“1 hope they' vye checked
this place Tor radon_.”™




Comfortable Environments Quiz
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BRI Symptoms of diagnosable iliness
are identifiable.

Humans breathe and exhaust air just
Ike apples.

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

House dust is a larger particle than a
mold spore.

Over ventilated environments will have a
high CO2 reading.




Comfortable Environments Quiz

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

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

8. TF 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
100 from outside ail-r



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

Oxygen (O,) and Temperature is Provided and
Maintained by the HVAC System to Sustain Life,
And Excess Carbon Dioxide (CO,)
Should Be Removed from the Building
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RH-Relative Humidity is Usually Non-Controlled




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

ATemperature (Dry Bulb)
ARelative Humidity (RH) and WB
ACO2

ACO

ADust Particles

AAir Flow-Air Speed



What Is the Current IAQ Conditions In this
room at this Conference?

ATemperature (Dry Bulb)
ARelative Humidity (RH) and WB
ACO2

ACO

ADust Particles

AAir 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.
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The Reason to Have
Comfortable IAQ Environments

AEnergy savingsnow top of facilit
A HVAC system often largest consumer
A Saving HVAC energy costs can cause significant IAQ issues

AOccupant awareness and avoiding potential
litigation that is driving the IAQ Industry

A Productivity affected by poor IAQ
AASHRAE establishes the Rules

A Basic standards for temp, humidity, ventilation, CO2 etc



Controlled Environments
Reduce Energy Costs
A2004 study indicates

A68% of facility managers are tasked with energy
management to save money, reduce expenses

AUp 8% from the previous year

A58% of facility managers have same or declining
budgets over the previous year

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

AEPA studies show that a 15 cfm airflow differential can
Impact annual HVAC energy costs by up to 8%

AAIl in an effort to comply with ASHRAE ventilation
guidelines



The case for comfort

A77% of occupant
environmental complaints

Common occupant complaints

dmell [12%)
are due to thermal odor (3 -
conditions Too Dry (4%)- | Too Hot {290)
A Technicians take from Too Humid (1%} /¢
1.5-2 hours to respond to and EEECIELTEN,
diagnose those complaints Drafty | 1%)—

AStudies indicate appreciable
gains from improved indoor

comfort
Too Cold (470:)

Edapbad fram : Padarspial, C5 106E. Bafistied] Bnalpsis of Unsollcted Tharmal
Pansailon Complaints in Commeraial Buikings. B2HREAE Trewatians LO41): 4, &

AProductivity may increase by
0.5% to 5% In comfortable
Indoor environments



Indoor Air Quality Terminology and the
Basics of IAQ Measurement

ASick Building Syndrome (SBS)

ABuilding-Related lllness (BRI)

AFactors that Affect Building Al Quality,

ASources of Contamination

AThe HVAC System

AThe Pollutants Pathways

AIAQ Investigations & Measurements

ARecognizing IAQ Building Problems and ldentifiers



SICKBUIAINAISYNUEOmMeNSBS)

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

A(Upper respiratory complaints, irritation, fatigue)
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Faciors thattATfectBulldingilA®

ASources of Contamination
AThe Heating Ventilation, Air Conditioning (HVAC)

SYAIGEIN
APollutant Pathways

ABuilding Occupants f-7#%557%
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SOULCES GIHIA®NCORTAMINANGN

ASources Outside Building (nearby factory)
AEquipment (photocopier)

AHuman Activities (micro-waving popcorn)
ABuilding Components and Furnishings (carpets)
AOther Sources




EqUIpmMeEntwhichiimpaciilA®

AHVAC System (heating, ventilation, air conditioning
system)

AOffice Equipment & Supplies (photocopier)
AOther Sources




HUuman AGtVIties

APersonal Activities (smoking)
AHousekeeping Activities (mopping with strong cleaners)
AMaintenance Activities (painting)




BUIAINgIComponentsiancrEUISHINGS

Al ocations that Produce or Collect Dust, Fibers, or Odors
(bathrooms)

AUnsanitary Conditions/Water Damage (faucet drip)

AChemicals Released from Building Components or
Furnishings (roof tarring)




@ther Sources o RPoliutants

AAccidental Events (substance spills)
ASpecial Use Areas/Mixed Use Buildings (pantry)
ARedecorating, Remodeling, Repair Activities (plumbing)




ihe HVAEC SYySsteEmN@aiircinculation)
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A Healthy HVAC Building System
Let 0s The Bui l di ng B




VIETH GG STTH RO TR RathWENS
VIeVethe ContaminantSinreugnitne
BUIlding

AStack Effect - Pressure by Convection
A Air rises when heated and falls when cooled

AWind Effect - High to Low Pressure
A Air moves from high to low concentrations

AForced Air via the Duct System




BUNGINGIOCCURANTLS




JA@IRPrekIEMIGENUTICAONTREGUIESE

AREecognizing a ProbleEmiEXISts
Anvestigatingwithra\Walksihreugh

Alooking forthe Problemwith IVIEasSUreEments
Acontrolling the Probiem

AOnly when you know what you are looking for do
the measurements become significant ,‘*t\-_-. :




RECOINIZING
BUNAING TA®OIPLORIEMS




Key OUESTIONSHORA®
InVestigaon

AHow Was this Building Originally Supposed to
Function?

Als the Building Functioning as Designed?

AwWnhat Changes in Building Layout and Use Have
Occurred Since Original Design and Construction?

AWhat Changes May Be Needed to Prevent Future IAQ
Problems?




Key QUEStionSHoWalKthreughn

AAre There Obvious Pollutant Sources? If so, Are
They Adequately Controlled?

AAre There Any Deficiencies in the HVAC System
that Serves the Complaint Area?

AAre there Pathways and Pressure Differences
Moving Contaminants into Complaint Area(s) from
Outdoors or from Other Parts of Building?




Inital Walkthreugn

ACollect Info on History of Building and Complaints
Aldentify Known HVAC Zones and Complaint Areas

ANotify Building Occupants of Upcoming
Investigation

Aldentify Key People Needed for Access &
Information




Evallating
BUllding lA@IRrenRIeEm StV al Kalneuan

AKey Questions for Walkthrough

AConducting Initial Walkthrough with your
TOOLS

ACollecting Additional Information, Including
Sampling (If Necessary)




CollectingrAddiTenalinTeRmanoen

ﬁOccupant Complaints Data (previous surveys, complaint

letters)

AHVAC System Data (maintenance schedule, standard

operation)
APollutant Pathways Data (how does the air circulate)
ﬁPoIIutant Sources Data (where is the problem coming from)
AAir Sampling for Contaminants & ldentifiers
ABuilding and Room Occupancy (potential crowding

issues)

Aldentify Complaints Not Caused by Poor Air
Quality (ergonomic issues i poor office furniture or lighting)



FOOKIORIAOIRLORIEMNGERUITESS
AOdors

Amoldy, chemical, exhaust fume
ASigns of Moisture Damage or Accumulation
Adamp or wet surfaces, puddling of water
AStaining or Discoloration

Aibr owni sho or fdAyel |l owi
carpet tiles

APresence of Hazardous Substances
Achemical containers, spray bottles, etc.
ADirty or Unsanitary Conditions

Aunclean bathroom, dusty storage room,
etc.



FOOKIOIA@ERIERIEMMNG ERUIESS

AVisible Fungal/Bacterial Growth

Amold or slime growth
AUnusual Noises from Lights or Machinery

Amay be caused by loose or broken parts
Alnadequate Maintenance

Acracked/peeling walls; equipment poorly taped
ASigns of Occupant Discomfort

Acough, watery and/ or i
AOvercrowding

Atoo many desks, chairs, etc. in room



FOOKIOIIA@ERIERIEMNG ERUIIESS

ABlocked Airflow/Poorly Located Vents, etc.

Acardboard covering vent; books stacked on
vent

ACeiling Plenums

A(space between the ceiling tiles and ceiling)
AHeat Sources

Aspace heaters, desk fans
ASpecial Use Areas

Afood pantries, kitchens, copy rooms,
bathrooms



PO OKIOIRIA@RIERIEMMNG ERUIESS
WITth YO U OIS

ACarbon Dioxide (CO,) concentration (ppm*)
Aexhaled air removed from room (stuffiness)

ATemperature (°F or °C)
Awarmth of room (hot or cold)

ARelative Humidity (%)
Amoisture level in room - dry (5%) or damp (95%)

ACarbon Monoxide (CO) concentration (ppm?*)
Agenerated by fifaultyo bu

AAir Circulation

Al's air fisucked indo (nega
(positive pressure) of room when door opened?



FOOKIOIIA@ERIERIEMNG ERUIIESS
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