




































































Table IV. Simulation Input Parameters

Base Case

Deposition Vel.(cm s-1): 03 0.036
NO2 0.006
HCHO,RCHO 0.005
PAN 0.035
HNO2, HNO3, HNO4, HO2, H202,
NO3, N205, RCO3, RNO4, RONO, RO2 0.07
NO, ALK, ARO, CO, C2H4, OLE 0.0

All other input parameters discussed in text.

Low NO2 Wall Loss (WL)

Same as base case except deposition velocity for NO2 changed to 0.0.

No Explicit C} i (No Cl )

Same as base case except rates of all reactions in kinetic mechanism set to 0.0.
Multichamber Case
Same as base case except bulilding treated as four chambers:

Chamber 1 - Rooms 101, 101E, 101W, 10IN, 101S

Chamber 2 - Room 102

Chamber 3 - Rooms 104, 104A, 105, 105A, 106, 107, 108, 109
Chamber 4 - Rooms 110, 111

Mechanical ventilation rates determined from architectural specifications (see Figure
2). Cross-ventilation flow rates taken as minimum necessary to balance air flows.
Artificial lighting assumed same for each chamber. Daylighting only in chamber 1.

Indoor Hydrocarbon Source (HC Source)

Same as base case with added continuous indoor emission of hydrocarbons at following
rates (ppb min-1):

Alkanes 46.7

Aromatics 9.6
Olefins 96

This corresponds approximately to evaporation of 10 cm3 hr-! of gasoline (22) and is
taken as a model either of the use of a naptha-based solvent as may occur in a
preservation lab, or of the presence of an underground garage.

Ind Oxid { Ni S (NOX S )
Same as base case with added emission of combustion-generated pollutants during the
hours 0700-1300 at following rates (ppb min-1)

Nitrogen dioxide 2.5
Nitric oxide 25
Carbon monoxide 64.4
Formaldehyde 0.6

Simulates the emnissions due to gas-fired cooking equipment such as might be present
in a cafeteria. Emissions data from Traynor et al (5). Assumes 10 range-top burners
and 5 ovens (residential sized) on continuously during é-hour cooking period. Range
hoods assumed to reduce emissions into the main volume to 40% of the total (49).

Changes frorm base case: 1) all deposition velocities reduced to 5% of base case values
(based on chamber measurements of deposition rates on glass surfaces, 12,48);, 2) indoor
photolysis rates computed assuming indoor photon flux in visible range is 50% of that

outdoors and that ultraviolet light is further attenuated according to the
transmissivity data for window glass given in Surmmmer (50).
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Table V. Source and Sink Rates (ppb h-1) in Scott Gallery for Selected
Species and Simulations: Average for November 4 and 5, 1984

Simulation: Base Case HC Source NOx Source Glass-Walled Bldg.
Species Process  Source Sink Source Sink Source Sink Source Sink
NO Ventilation 17.6 15.0 17.6 8.6 17.6 36.2 17.6 16.6
Chemical Rxn 1.6 57 1.4 1.8 34 241 129 131
Emission 0 0 38 (o]
Wall Loss 0 0 0 0
NO2 Ventilation 69 58 69 54 69 99 69 67
Chemical Rxn 172 172 666 666 154 136 418 418
Emission 0 0 38 0
Wall Loss 12 13 19 1
03 Ventilation 58 29 58 20 58 21 58 65
Chemical Rxn 2 8 1 25 3 23 131 123
Emission 0 0 0 0
Wall Loss 23 15 17 3

029 0.046 0.029 0.134

HNO2 Ventilation 029 0.025 0.029 0.064 0
051 0.0001 0.161 0.0004 0.104 0.0003 0.175 0.049
0 4]

0
Chemical Rxn 0.
0

Emission 0

Wall Loss 0.055 0.125 0.086 0.019
HNO3 Ventilation 5.8 2.6 58 2.4 5.8 2.7 5.8 7.4

Chemical Rxn 08 0 0.4 (o] 1.1 0 2.4 (o]

Emission 0 0 0 o]

Wall Loss 4.1 38 43 0.8
NO3 Ventilation 0.007 0.008 0.007 0.004 0.007 0.005 0.007 0.007

Chemical Rxn 29.6 29.6 12.8 12.8 247 24.7 431 431

Emission 0 0 0

Wall Loss 0.013 0.007 0.009 0.001
N205 Ventilation 0.4 0.5 0.4 0.2 0.4 0.4 0.4 05

Chemnical Rxn 29.1 28.1 12.2 12.1 23.8 231 38.8 38.6

Emission 0 0 0 0

Wall Loss 0.8 0.4 0.7 0.1
PAN Ventilation 29 1.6 2.9 1.7 29 1.6 29 3.4

Chemical Rxn 0.8 0.8 0.9 08 08 08 2.6 1.9

Emission o 0 0 0

Wall Loss 1.3 1.3 1.3 0.1
HCHO Ventilation 14.3 13.1 14.3 23.9 143 21.2 143 18.1

Chernical Rxn 1.0 0.03 13.7 0.06 1.1 0.1 43 05

Emission 0 0 8.9 0

Wall Loss 2.2 4.0 3.1 0.2
RCHO Ventilation 12.8 12.0 12.8 256 128 12.7 128 206

Chemnical Rxn 1.3 0.05 17.5 0.1 20 0.1 8.8 09

Ernission 0 0 0 0

Wall Loss 2.0 45 2.1 0.2
H202 Ventilation 2.9 1.2 2.9 2.0 2.9 1.1 2.9 2.9

Chemical Rxn 0.1 0.0001 2.2 0.0002 0. 0.0001 0.2 0.003

Emission 0 (o] 0 [0}

Wall Loss 1.9 3.1 1.8 0.2
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Table VI. Species Concentrations (ppb) in Scott Gallery: Average for November 4 and 5, 1984

Specles Outdoor: Indoor: Indoor Simulations:
Meas/Sim2 Measured Base Case Low NO; WL No Chem Multichamber? HC Source NOx Source Glass-Walled

NO 31.8 323 27.2 275 30.7 27.2 15.2 38.1 26.0

NO2 59.8°¢ 52.4 ¢ 45.9 61.6 45.0 46.5 48.5 70.4 61.0

03 31.2 14.0 15.1 14.9 16.8 15.5 9.8 111 34.1

HNO2 0.063 0.018 0.018 0.007 0.019 0.041 0.028 0.124
HNO3 312 1.35 1.36 1.17 1.43 1.25 1.39 4.96
HNO4 0.343 0.176 0.181 0.133 0.184 0.646 0.135 0.304
NO3 0.0035 0.0042 0.0041 0.0014 0.0044 0.0022 0.0029 0.0046
N205 0.181 0.258 0.285 0.072 0.277 0.110 0.211 0.350
PAN 1.56 0.86 0.86 0.85 0.89 0.87 0.85 1.96
RNO4 0.87 0.44 0.44 0.34 0.47 2.21 0.34 0.78
RONO 0.0 0.00007 0.00006 0.0 0.00007 0.00205 0.00043 0.00107
HCHO 13.2 10.3 10.3 9.8 10.4 18.3 14.5 15.1

RCHO 11.7 9.5 9.5 8.8 9.6 21.0 9.8 16.3

HO2 0.0151 0.0079 0.0072 0.0060 0.0082 0.0400 0.0049% 0.0123
H202 1.56 0.61 0.60 0.59 0.64 1.02 0.59 1.69

o] 1.31 E-06 6.21 E-09 6.92 E-09 0.0 6.24 E-09 5.10 E-09 12.0 E-09 4.62 E-07
OH 2.80 E-03 0.22E-05 0.21 E-05 0.0 0.23 E-05 0.22 E-05 0.40 E-05 2.4]1 E-05
RCO3 0.00042 0.00017 0.00015 0.00016 0.00018 0.00030 0.00011 0.00043
RO 6.03 E-07 0.37 E-07 0.35 E-07 0.0 0.38 E-07 4,62 E-07 1.08 E-07 5.10 E-07
RO2 0.0146 0.0071 0.0063 0.0058 0.0074 0.0584 0.0044 0.0104

2 putdoor average concentrations for species not listed: ALK - 241 ppb, ARO - 63 ppb, CO - 3.04 ppm, C2H4 - 22 ppb, OLE - 15 ppb.
b Volume-weighted average for four chambers.

C Quantitative interference from HNO3 and PAN assumed and subtracted from measured NOx-NO. For indoor value, results from base
case simulation used.



Figure Captions

Figure 1.

Figure 2.

Figure 3.

Figure 4.

Figure 5.

Schematic representation of the ventilation components of the
multichamber indoor air quality model.

Floor plan of the west wing of the Virginia Scott Steele Gallery,
San Marino, California. Daytime (nighttime) ventilation flow
rates are given in units of m3 min-!. Air sampling locations
for the validation experiment are indicated by "x".

Comparison of modeled and measured ozone concentrations for
a two-day period.

Comparison of modeled and measured concentrations of a)
nitric oxide, b) nitrogen dioxide (NOy*, measured as NO,-NO),

and c) total oxides of nitrogen for a two-day period. In the
case of nitric oxide, the "base case" and "low (NO;) wall loss"

simulations produce essentially equivalent results.

Average measured and modeled pollutant concentrations for
the Scott Gallery, November 4-5, 1984.
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