Reshaping HVAC Design:

| Designing for Improved Indoor Air Qu
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JAQ Impact on Cognitive Performance

PARTICIPANTS EXPERIENCED

@ SIGNIFICANTLY BETTER
Multivariable test for building types: COGNITIVE FUNCTION
Conventional (Green Enhanced Green
] ~——
] «é’ «‘j‘-‘
i.e., Typical Office Low VOC “l’;':\ﬁ:ﬁg:ﬂ,

Satish et al., LBL, 2012

Allen et al., Harvard School of Public Health, @
Single-variable test for carbon dioxide:

BASED ON THE FOLLOWING
COGNITIVE FUNCTION DOMAINS
= . = Applld sciity vl

= Focused activity level
Low CO, Moderate CO, High CO, = Task orientation
= (Crisis response
= |nformation seeking
= |nformation usage
= Breadth of approach
= Strategy

Elevated CGO, has a

direct and negative
effect on productivity

Gain of $6,500 per
year per employee




Smart Buildings.

Not-So-Smart Ventilation.




Conventional Approach to 1AQ

Dilution to Avord Pollution

Ventilation leads to higher energy costs: All air replaced in 1-2 hours

A Outside air is replaced 1-2 time per hour Unconditioned Conditioned
outside air indoor air

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

A HVAC capacity

$ A Energy usage
A Water consumption
A Maintenance




Outdoor Air as a Source of Contaminants
Fresh Hot & Polluted Air

Ventilation leads to increase of outdoor generated pollutants indoors,
PM, - - Ozone - CO- NOx - SOx

Outside air ratings 24-Hour Patrticle Pollution Ozone Grade 8-Hr Ozone
Classification
B F

Boston

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






Air Cleaning +
HVAC Load Reduction (HLR)




Maintaining IAQ with Molecular Air Cleaning

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




