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VOCs, CO2

Satish et al., LBL, 2012
Allen et al., Harvard School of Public Health, 

2015

Gain of $6,500 per 
year per employee

Elevated CO2 has a 
direct and negative 

effect on productivity 
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Ventilation leads to higher energy costs:

ÁOutside air is replaced 1-2 time per hour

ÁOutside air conditioning represents 30 -50% of the 
total load on HVAC systems in most climates

Dilution to Avoid Pollution 

Unconditioned 
outside air

Conditioned 
indoor air

All air replaced in 1-2 hours

$
ÅHVAC capacity
ÅEnergy usage
ÅWater consumption
ÅMaintenance
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Ventilation leads to increase of outdoor generated pollutants indoors, 

PM2.5 - Ozone - CO - NOx - SOx

Fresh, Hot & Polluted Air

American Lung Association EPA

Outside air ratings 24-Hour Particle Pollution Ozone Grade 8-Hr Ozone 
Classification

Boston B F

Chicago F F Nonattainment

Dallas B F Nonattainment

Houston C F Nonattainment

New York City F F Nonattainment

Miami B C

Washington D.C. C F Nonattainment
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Reduced 
Outside Air 

Requirement

Slip stream of return 
air is scrubbed by air 

cleaning module

sorbent air cleaning media 
removes complete range of 

indoor air contaminants


