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ABSTRACT

Computer modeling of smog chamber data is discussed in three parts.
First, a series of detailed chemical mechanisms were developed to describe
the photochemical formation of ozone from nitrogen oxides and the follow-
ing compounds (alone and in various combinations): formaldehyde, acetal-
dehyde, ethylene, propylene, butane, 1-butene, trans-2-butene, and
2,3-dimethylbutane. The aldehyde mechanisms were verified independently
using data from experiments containing only nitrogen oxides and the
appropriate aldehyde. The hydrocarbon mechanisms were then developed by
adding the chemical reactions detailing the photooxidation steps of the
particular hydrocarbon to the aldehyde mechanisms. Second, a generalized
kinetic scheme intended for use in models simulating the formation of ozone
in urban atmospheres was refined. The generalized mechanism includes a
condensed version of the explicit mechanisms developed in the first part
plus a semi-emipirical scheme to describe the oxidation of aromatic hydro-
carbons. Third, the effects of smogc chambers on ozone formation were
examined. For this part of the study, similar experiments using propylene
and nitrogen oxides in eight different smog chambers were simulated. The
main chamber effects identified thus far are apparently due to nitrogen
oxides degassing from the walls during experiments and differences between
chambers in the spectral distribution of ultraviolet irradiation.

Volume 1 contains all textual material; this volume contains graphs
of measured and simulated pollutant concentrations for many smog chamber
experiments. The two-volume report was submitted to the U.S. Environ-
mental Protection Agency in fulfillment of Contract No. 68-02-2428 by
Systems Applications, Incorporated. This report covers the period
23 August 1976 to 23 August 1978, and work was completed as of
18 August 1978.
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APPENDIX
SIMULATION RESULTS

Volume I of this two-volume report discusses the results of this
study. This volume (II) is the data volume: It presents graphs of
simulated and measured pollutant concentrations in smog chamber exper-
iments. In all figures, the symbols represent measured concentrations
and the solid lines represent simulation concentrations. The pollutants
are identified in the graphs by two- to four-space codes, which are given
in the list of abbreviations. Simulations with explicit mechanisms (Part
A) are presented first, followed by simulations with the Carbon-Bond
Mechanism (Part B), and simulations with the explicit propylene mechanism
in the study of chamber effects (Part C).



Part A

Simulation Results with Explicit Mechanisms



FORMALDEHYDE EXPERIMENTS BY BUFALINI, GAY, AND BRUBAKER (1972).
Simulated with explicit formaldehyde mechanism.
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EXPERIMENTS BY BUFALINI, GAY, AND BRUBAKER (1972).
Simulated with explicit formaldehyde mechanism with added
reactions for peroxynitric acid (HOONOZ).
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UCR FORMALDEHYDE EXPERIMENTS
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UNC FORMALDEHYDE EXPERIMENT
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UCR ACETALDEHYDE EXPERIMENTS
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UCR ETHYLENE EXPERIMENTS
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(With trans-2-butene treated as an olefin)
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Part C

Simulation Results of Propylene Experiments
Performed at Various Chambers
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BATTELLE CHAMBER EXPERIMENTS
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UCR-AGC CHAMBER EXPERIMENTS
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CALSPAN CHAMBER EXPERIMENTS

397



CENCENTRATION (PPM)

0.80

0.60

0.40

0.20

CALSPAN 11

NB2
hN®
23

% 4+ X

+
. + F
-+
- 1 1

+

L

120 160 200
TIME (MINUTES)

398

240

280

320



CONCENTRATION (PPM)

CENCENTRATION (PPHW)

0.80

0.60

0.20

CALSPAN 15 83 M
-
x »*
»* *

0.00 T ) ] 1 ]
"o 40 80 120 160 200 240 280 320
TIME (MINUTES)
CALSPAN 15 PREP &
1.041

0.78

0.52

0.26

0.00

3 1 A { 1 ! J

0 40

80 120 160 200 230 280 320,
TIME (MINUTES)

399



CORCENTRATIAM (PPH)

CONCENTRATION (PPH)

0.72

0.54

0.36

0.18

0.78

0.52

0.26

0.00

CALSPAN

16

HB2
NG
a3

a4+ X

40 80 120 160 200 240 280 320
TIME (MINUTES)
CALSPAN 16 PRBP  x
A
% x
x
1 | 1 1 1 1 1 ]
10 80 120 160 200 2430 280 320

TIME (MINUTES)

400



LOCKHEED CHAMBER EXPERIMENTS
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