Transport of Outdoor Pollutants into
the Indoor Environment

Haoran Zhao
Jihad Zeid

The Built Environment Research Group
daim]gt[ ﬂegslh tl d 1stainability J a: *_»,:.:_.1*’ }{ \jfr

at Tllinois Institute of Techn lg;.




Overview of Indoor Air Pollution

Pollution usually related to outdoors

Indoor Air Pollution

LD 22008 HowStuffWorks

Many sources of indoor pollution

Can penetrate from outdoors to indoors

Particle pollution can have adverse health effects
We will focus on particle and ozone infiltration
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Particle and Ozone Infiltration

* Indoor pollution affected by outdoors through a variety of factors

 These factors affect certain mathematical factors:
— Air Exchange Rate, AER (A)
— Penetration Factor (P)
— Deposition Rate (k)
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Measuring Concentrations

* Particulates and ozone measured through different instruments

e Particle measuring equipment:

Optical Particle Sizer (OPS)

Size range: 0.3 —10 um

Dusttrak Aerosol Monitor

Size range: 0.1 to 10 um

Condensation Particle Counter
(CPC)

Size range: 0.01 to >1.0 um

Nanoscan SMPS Nanoparticle
Sizer

Size range: Down to 10nm

*Ozone measuring equipment:

2B Brand Model 211 Ozone Monitor

2B Brand Model 205 Ozone Monitor

Ozone Monitor




Our Experimental Setup

Indoor and outdoor concentrations measured simultaneously
Swagelok brand switching valves used to switch environments
AER measured alongside particles and ozone

3'd story Carman Hall apartment test site

Only one major test done




dCr

= (CoP —Cphy —CiB4+ G+ S+ F4+ K+ H, [1]

dCr
“ar = C,Ph, — Crla, + B). [2]

Cr(tr) = Cr(t))+ PCo(t )b (1 )AL —Cr{t WA (1) + B)AL. [3]
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Problems solved

* Connections and leakage
* Dead volume
* CO2 tank PM emission



Current problems

* |nstruments
e Blank interval (200nm-300nm)
e Zero value(PM) & negative value (ozone)



e Set up the ozone measuring equipment
* Compare the long term test with the short
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