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GAS STOVE EMISSIONS: AN ECONOMIC ANALYSIS OF THREE
CONTROL OPTIONS

John P. Erickson
American Gas Association, Arlington, Virginia, USA

Abstract

The paper proposes a methodology for evaluating and ranking
specific alternatives for control of indoor air quality in existing
buildings, based on comparative costs and benefits. The method avoids
the difficulties of assigning a monetary value to a change in air
quality by adjusting the air exchange rate in each alternative until
equivalent indoor air quality is achieved, The difference in air
exchange rates between alternatives allows calculation of energy
savings, which can be compared to capital cost using the payback period
method. The method is applied to the case of gas range emissions,
evaluating two alternatives; replacement with an electric range or
installgtion of a vent hood, The payback period for these were 28 years
and 14 years, respectively,

Introduction

Tu recent years, there has been a trend toward conserving energy
through reducing the infiltration of outdoor air ipto the indoor
environment. The impetus behind this trend has been the increasing cost
of the fuels used for vesidential hesting.

An ynintended aide effect of wegtherizing homes has been an
increase in the indoor levels of air pollutants from all sources that
are found indoors. As infiltration is reduced, the flyshing action and
dilution of indoor pollutants with outside air is also reduced.
Weatherization without concern for indoor air quality could regult in sn
unscceptable degradatien of indoor air quality.

It has been suggested that homes could be tightened to & greater
degree if indoor emission sources were eliminated. In cases where the
source performs a vital function, e.g. cooking, substitution of a
non=polluting alternative or source controls ave advocated, What must
be kept in mind is that the homeowner is not weatherizing for the sake
of weatherizing; he is weatherizing to decrease heating bills. Various
alternative indoor air quality control strategies involve different
degrees of weatherization and different capital costs. To determine
which of many alternatives will maximize the homeowner's return on
investment, it is necessary to compsre the costs and benefits of each.

Method

The steady state concentrations of indoor air pollutants are
estimated by an adaptation of the equation used by Traynor et al (8):
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Finally, the analysis ignores non-indoor air related risks such as the
increase in outdoor pollution due to increased electricity generation,

Before an analytical procedure of this type could have any
practical application, research would have to provide:

l. A means to compare the relative risk posed by all indoor
pollutants over a range of concentrations.

2. An inexpensive, reliable method to predict pollutant decay
rates and infiltration rates from observable home
characteristics rather requiring expensive measurements,

With this information, engineering analyses such as described in
this paper could provide a tool for comparing alternative control
strategies in real life applications.
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