Accepted Manuscript

Building and
Environment

Inhalation intake fraction of particulate matter from localized indoor emissions

Dusan Licina, Yilin Tian, William W. Nazaroff

PII: S0360-1323(17)30272-X
DOI: 10.1016/j.buildenv.2017.06.037
Reference: BAE 4965

To appearin:  Building and Environment

Received Date: 23 March 2017
Revised Date: 1 June 2017
Accepted Date: 20 June 2017

Please cite this article as: Licina D, Tian Y, Nazaroff WW, Inhalation intake fraction of particulate matter
from localized indoor emissions, Building and Environment (2017), doi: 10.1016/j.buildenv.2017.06.037.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.buildenv.2017.06.037

O oo ~NOTULLDE WN -

=
o

[N
[y

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Inhalation intake fraction of particulate matter from localized
iIndoor emissions

Dusan Licina, Yilin Tian, William W Nazaroff

Department of Civil and Environmental Engineeriridniversity of California, Berkeley,
California, United States of America

"Corresponding email: licinadusan@yahoo.com

Abstract

Elevated exposure to airborne particulate mattinked to deleterious health and well-
being outcomes. Exposure assessment can be impitneed)h enhanced understanding of
source-receptor relationships, for example as espikin the inhalation intake fraction metric.
This study provides new knowledge about how inl@faintake of airborne particles varies with
spatially varying indoor emissions. In a controleed/ironmental chamber with low background
particle levels, we monitored the time- and siz@heed particle concentrations at multiple
locations including the subject’s breathing zone Myestigated two types of particle emissions:
(i) controlled releases from several specific indogations; and (ii) natural release from skin
and clothing for a range of simulated occupantvais. Findings show that particles released
proximate to the human envelope caused a totalatiba intake fraction of 7-10 per thousand,
which was 1.5-16 higher than the intake fraction for other indoelease locations. These
outcomes reflect the influence of emissions-reagptoximity combined with the efficient
transport of particles by means of the thermal guothe breathing zone. The results show that
the well-mixed representation of an indoor envirentrcould underestimate the inhalation
intake by 40-90% for various localized indoor enass, and by up to>3for particles emitted

from the human envelope. The post-release expasuied contributed substantially to total
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