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ABSTRACT

The EPA BASE study involved indoor environmental measurements in 100 US. office buildings. This paper
presents an analysis of the measured outdoor air ventilation rates, including comparisons with the requirements in
ASHRAE Standard 62. The outdoor ventilation rates measured using duct traverses at the air handler intakes are
higher than might be expected, with a mean value of about 55 Us per person. However, these elevated values are
not so unexpected given the low occupant density (mean of about 4 persons per 100 m2) and the high outdoor air
fractions (mean of about 35 %). Air change rates based on peak carbon dioxide concentrations in the space are
lower than the volumetric values with a mean of about 20 Us per person. Questions exist regarding the reliability
of these peak CO2 values based on the validity of the assumptions on which the determinations are based.
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INTRODUCTION

The US. Environmental Protection Agency (EPA) Building Assessment Survey and Evaluation (BASE) study was
concei ved to address the indoor air quality (IAQ) data gap in public and commercial office buildings. As described
in the protocol for the study (EPA 2003), the primary goal was to define the status of the existing building stock
with respect to determinants of IAQ and occupant perceptions. The study protocol incorporated three major areas:
comfort and environmental measurements; building and HVAC characterization; and an occupant questionnaire.
While certain aspects of the entire building were characteIized, one or more representative sampling spaces
(referred to as study spaces) in each building were more intensively characterized. Ventilation performance was a
key part of the BASE study, and this paper presents an analysis of the measured outdoor ventilation data. There
have been previous analyses of the building and HVAC data, as well as some papers describing the BASE study in
more general terms (Brightman et al. 1996, Womble et al. 1995 and 1996). Apte et al. (2000) and Erdman et al.
(2002) examined associations between sick building syndrome symptoms and indoor-outdoor CO2 concentration
differences as surrogates for per person ventilation rates.

The National Institute of Standards and Technology (NIST) analyzed the BASE ventilation data with respect to
ventilation system design and performance. In addition NIST evaluated the BASE protocol with respect to its
ability to obtain reliable ventilation performance data and recommended modifications to the protocol for use in
future studies. The NIST analysis focused on the following parameters: supply airflow, outdoor air fraction,
outdoor air ventilation, and exhaust airflow. This paper discusses only the outdoor air ventilation results. A more
thorough presentation of the NIST study is contained in Persily and Gorfain (2004).

RESEARCH METHODS

Outdoor air ventilation rates in the study spaces were determined in a number of different ways, as described below,
employing the following measurements. An uncertainty analysis was performed for each derived parameter based
on propagation of the uncertainty estimates of the measured quantities as described in Persily and Gorfain (2004).
Supply, recirculation and outdoor air intake airflows were measured for the air handlers serving each study space
using standard duct traverse techniques. These three airflows were generally measured twice a day in each building,
generally in the morning and afternoon on the Wednesday and Thursday of the study week. At those times, carbon
dioxide (C02) concentrations were also measured in the supply, recirculation and outdoor air to determine the
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