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A TIME SERIES MODEL FOR CIGARETTE SMOKING ACTIVITY
PATTERNS: MODEL VALIDATION FOR CARBON MONOXIDE
AND RESPIRABLE PARTICLES
IN A CHAMBER AND AN AUTOMOBILE
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Human activity pattern-exposure models require accurate submodels for the
EXposures in microenvironments that peaple occupy, including those containing
environmental tobacco smoke (ETS). This paper describes the Sequential
Cigarette Exposure Model (SCEM), a general-purpose mathematical model
developed for calculating the pollutant concentration time series in a well-mixed
microenvironment of known volume when any cigarette smoking activity pattern
occurs. The SCEM is based on solutions (o the mass balance equation that
represent smoking emissions for each cigaretie as a rectangular input function
over lime, and this paper evaluates the performance of the SCEM in several
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2. Abbreviations: ach, air changes per hour, acm, air changes per minute; CO, carbon monox ide;
ETS, environmental tobacco smoke; f, number of cigarettes per hour smoked by the habitual smoker: i
number of cigarettes per hour smoked by smoker i; g, fixed source emission rate of a cigaretle; g{),
interior source emission rate as a function of time; k, rate constant for the plating out of respirable
particles; MIE, Measurement Instruments for the Environment; (¢}, inierior pollutant sink destruction
rate; IBM, International Business Machines: r. relaxation period between cigarettes for the habitual
smoker; r; , time duration of relaxation period after cigarette ; s, time duration of each cigarette [or the
habitual smoker; s; , time duration of cigarette i; SCEM, Sequential Cigarette Exposure Model; SHAFE,
Simulation of Human Air Pollutant Exposure; 1, time; T, averaging time; UCSF, University of California
at San Francisco; v, volume of the microenvironment; w,,, input air flow rate; w,,, oulput air
flow rate; w, overall air flow rate; w({), pollutant concentration entering from outside the
microenvironment as a function of time; z(¢), pollutant concentration inside the microenvironment;
I, mean pollutant concentration; Zyyoke, mean pollutant concentration during smoking interval:
Znonsmake Mean pollutant concentration during nonsmoking interval; #o0. 8ir exchange rate for an
“inert” pollutant such as CO; ¢y, air exchange rate for respirable particles; ¢, increment to the
air exchange rate caused by plating out of particles; <, time constant,
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