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ABSTRACT

In order to estimate building contaminant concentrations and associated occupant exposures,
indoor air quality (IAQ) model users require data related to source strengths and other
contaminant transport mechanisms (€.g. sinks, filters). Much of this information exists in the
literature; however, it is not readily accessible, thereby requiring users to expend significant
efforts in searching for this information. To support the modeling process, the National Institute
of Standards and Technology (NIST) has created a series of model input databases for use in its
multizone IAQ and ventilation model CONTAM. As part of this effort, a standard data entry
format was developed, as well as a computer program to search the database for specific records
and build a CONTAM input library. These databases and tools can serve as a basis for building
an extensive collection of model input parameters, assessing the quality and completeness of
existing data sets, and allow for identification of significant data gaps.

Keywords: database, indoor air quality, transport model, volatile organic compounds, particles,
exposure
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INTRODUCTION

Indoor air quality (IAQ) models can be used to predict airflows, contaminant concentrations and
building occupant exposures in a given indoor environment. In order to generate such results,
however, IAQ models require the user to provide a wide range of input data including envelope
leakage information, weather, ventilation system characteristics, contaminant source emission
rates, sink removal rates, occupant schedules, and air cleaner removal rates. Many of the required
model inputs are available in the literature; however, these data have generally not been
compiled in a readily accessible source, thereby requiring users to search for model input
parameters. To facilitate the IAQ modeling process and allow for assessment of the data quality
and completeness, there is a need for well-designed databases of measured contaminant
modeling data.

In response to this need, the National Institute of Standards and Technology (NIST) created
several searchable databases for model input data. These databases may be used to organize
volatile organic compound (VOC) emission rates from building materials, particle and inorganic
gas emission rates from combustion sources, particle deposition rates, VOC sorption rates, and
particle filtration. This process involved collecting representative data from the literature,
designing a database format to standardize data entry, entering example data into the database,
validating data entry, and developing a computer program to search the database for specific
records to use in the multizone IAQ and ventilation model, CONTAM. The resulting databases
and tools provide standardization that is needed for consistency and reliability in reporting,
accessing, and manipulating IAQ model input data.



INDOOR AIR QUALITY MODELS AND INPUTS

Although the model input databases compiled as part of this effort can be used in any IAQ
model, this report will focus on their use in NIST’s airflow and pollutant transport model
CONTAM (Walton and Dols, 2005). The CONTAM software and manual may be downloaded
from the following website: http://www.bfrl.nist.gov/[AQanalysis/. In summary, CONTAM is a
multizone model that treats a building as a system of interconnected, well-mixed zones between
which airflow and pollutants are transported. This macroscopic approach is implemented by
constructing a network of elements describing the flow paths (heating, ventilating, and air
conditioning (HVAC) ducts, doors, windows, cracks, etc.) between the zones of a building. The
network nodes represent the zones and duct segments, which are modeled with a single pressure,
temperature, and pollutant concentration. CONTAM has a graphical interface that allows users to
draw a building’s zones and add airflow paths, ventilation systems, contaminant sources and
sinks, and building occupants.

The program first calculates airflow rates between zones by solving for the pressure in each zone
based on a mass balance of air. After calculating the airflow between zones and ambient, zonal
pollutant concentrations are calculated by applying mass balance equations to the zones, which
may also contain pollutant sources or sinks. The following mass balance may be used to describe
contaminant transport in a multizone building:

dm

TM =—R,;Coi— Zj:Fi,jCa,i + Zj:Fj,i (1 Mo )Ca,j +m, ;ka,ﬁcﬁ,i +G,,; (1)

where:

my; = mass ofcontaminant a in zone i (kg)

Ryi = removal coefficient for contaminant o in zone 1 (kg/s)

Coi = concentration mass fraction of contaminant o in zone i (kg/kg)

Fij = rate of airflow from zone i to zone j (kg/s)

F;; = rate of airflow from zone j to zone 1 (kg/s)

Nwji = filter efficiency in the path from zone j to zone i (kg/kg)

Cu.j = concentration mass fraction of contaminant a in zone j (kg/kg)

mj = mass of air in zone i (kg)

ko = Kkinetic reaction coefficient in zone i between species a and B3 (1/s)

Cpi = concentration mass fraction of contaminant 3 in zone 1 (kg/kg)

Gqi = generation rate of contaminant o in zone 1 (kg/kg)

The user must supply data regarding airflow paths, contaminant source emission rates,
contaminant removal rates, chemical reaction coefficients, filter efficiencies and occupant
schedules. In a previous effort, NIST created a library of airflow leakage elements, wind pressure
coefficients, and ventilation system schedules to aid the user when adding airflow path
information (Persily and Ivy, 2001). The project described in this report focused on creating
databases for the model input parameters needed to model exposure to air pollutants from
consumer products, cooking, and combustion. These parameters include source emission rates
(Gu.,i), contaminant sinks and deposition rates (Ry; ), and particle filter efficiencies (1;;i)-


http://www.bfrl.nist.gov/IAQanalysis/

Source Models

The generation rate of indoor contaminants has been described with several different source
models. A summary of the source models currently available in CONTAM is provided in Table
1. It should be noted that there are additional source models available in the literature.

Table 1. Source models used to characterize source emission rates in CONTAM.

Source Model Name Equation Example Uses
Constant Coefficient Model G Dry VOC sources (e.g.,
G = generation rate linoleum)

Particles from cooking

Pressure Driven Model

G*AP"
AP = pressure difference
n = pressure exponent

Contaminated soil gas

Cutoff Concentration Model

G(l_ ¢ j
Ccut

C = current concentration
C.ut = cutoff concentration at which
emission ceases

Sources within a confined space
(e.g., mothballs in a closet)

Decaying Source Model

Goexp(-t/t.)

Gy = initial generation rate

t = time since start of emission
t, = time constant

Wet VOC sources (€.g., paint)

Boundary Layer Diffusion
Model

hdA(Ci - C—)
k

h = film mass transfer coefficient over sink
d = film density of air

A = surface area

C; = concentration in air

C, = concentration at surface of material

k = partition coefficient

Reversible sinks

Burst Source Model

Fixed mass added to zone instantaneously

Occupant activities (e.g.,
spraying an air freshener,
changing Kkitty litter)

Power Law Model

Ift <t,, then

S(ty=at,”
Else
S(t)y=at™
t = time

a, b, t, = empirical coefficients

“Dry” materials emissions

Peak Model

= 22

In t
tp

S(t)zaexp -0.5 T

a, b, t, = empirical coefficients

“Wet” material emissions




As shown in Table 1, each model is applicable to specific types of sources. For example, an
exponential model better describes VOC emissions from a “wet” source than a constant source
model. The modeler chooses which source model to apply; however, use of the different source
models requires knowledge of the specific coefficients. The constant coefficient, first-order
decay, power law and peak models in Table 1 are empirically-based. Thus, the user must find
the model coefficients that are linked to specific experimental tests. The mass transfer approach
(boundary layer diffusion model) is physically-based, thus its coefficients may be estimated
using contaminant and material properties. However, the mass transfer values must still be
determined.

To determine the empirical model coefficients or to validate the physical models, source
emission rates have been experimentally measured for hundreds of consumer products and
combustion appliances. Source emissions testing is typically completed in controlled laboratory
chambers ranging in size from approximately 3.5 x 10> m’ (field and laboratory emission cells)
to larger than 10 m® (room size) (ASTM 1997). While there are currently no standard emission
rate test methods for consumer products and combustion appliances, researchers typically report
test facility characteristics, test conditions, and product/appliance characteristics.

Deposition Models

Deposition is a significant removal mechanism of particles indoors and needs to be accounted for
when modeling particle transport. The rate of deposition depends on several factors including
characteristics of the particle (e.g., size and charge), room surfaces, and airflow (Nazaroff et al.
1993). Deposition of particles is typically reported in the literature in terms of a deposition
velocity (vg) or a deposition rate (kg). The deposition velocity sink model is:

R, (1) =04 A py (DC, (D) (2)
where:

Ry(t) = removal rate at time t (kg/s)

V4 = deposition velocity (m/s)

A = deposition surface area (m?)

Pair(t) = density of air in the source zone at time t (kg/m’)

Co(t) = concentration of contaminant o at time t (kg/kg)

To use this model, the user must enter the deposition surface area and particle deposition
velocity. Often it is difficult to estimate the deposition surface area, so it is lumped into a
parameter known as the deposition rate, which is defined as:

)
ko =55 ®
where:
vV, = zone volume (m’)

Using the deposition rate parameter, the deposition sink model may be expressed as:



R, () = k4V, 04 (DC,, (D) 4)
To use the deposition rate model, the user must provide a deposition rate.

Researchers have measured deposition velocities and deposition rates in several different test
facilities, ranging from small chambers to real buildings. Common test parameters reported by
researchers include the types of furnishings, air mixing mechanisms, air change rate, and particle
characteristics. As with source emission rates, no standard test method yet exists for measuring
particle deposition rates.

Sorption Model

Indoor contaminant calculations use sorption models to account for the transfer of gaseous
contaminants between the air phase and the material phase. The rate of adsorption depends on
characteristics of the adsorbent material, the adsorbing chemical, and the boundary layer that
separates them. There are several sorption models available: CONTAM currently uses the
boundary layer diffusion controlled (BLDC) reversible sink/source model. The BLDC model has
been documented elsewhere (Axley, 1990). In summary, it accounts for the adsorption and
desorption transport of chemicals between room air and room materials. The equation used to
describe this transport is:

S= hdA(Ci —%) (5)
where

h = film mass transfer coefficient over the sink (m/s)

d = film density of air (kg/m’)

A = surface area of the adsorbent (m?)

G = concentration in air (kg/kg)

Cs = concentration in the adsorbent (kg/kg)

k = Henry adsorption constant or the partition coefficient (kg/kg)

To use the BLDC model in CONTAM, the user must provide the film mass transfer coefficient,
film density of air, surface mass of adsorbent, and the partition coefficient. The first three
parameters are based on physical constants and characteristics of the zone being modeled. The
partition coefficient is chemical/material specific with limited values available for several indoor
air chemical species and building materials in the literature (Zhang et al 2001).

Filter Model

CONTAM currently includes three filter models: constant removal efficiency, simple particle,
and simple gaseous. The constant removal efficiency model describes the loss of particles or
gases through a filter. As presented in Equation 6, the removal of contaminants through a filter is
written as:



Filter removal = F (l - 77)C (6)

where:

F = airflow rate through the filter (kg/s)

n = single pass removal efficiency of filter (-)
C = contaminant removed by filter (kg/kg)

CONTAM also includes a particle filter element that allows the user to enter filter removal
efficiencies as a function of particle size to create a filter performance curve for a single filter.
The user is required to enter the filter data from which CONTAM generates a curve using a
cubic spline fit. Another option is to choose an existing filter performance curve based on
ASHRAE 52.2°s Minimum Efficiency Reporting Value (MERV) System (ASHRAE 1999).
Based on this evaluation system, Kowalski and Bahnfleth (2002) created several sets of filter
performance curves using MERYV test results. These filter performance curves have already been
compiled into a CONTAM library. Users can therefore either enter their own filter curve data or
choose an existing MERV curve to use in a CONTAM simulation.

CONTAM also has an air cleaner element for gaseous contaminants, which uses a removal
efficiency for a given contaminant loading. As the mass of contaminant sorbed to the air cleaner
media increases, the associated contaminant removal efficiency decreases. Again, CONTAM can
generate a filter curve using a cubic spline fit based on user provided data. It is also possible to
set a breakthrough efficiency for each contaminant.



MODEL INPUT DATA SOURCES

The model input data considered in this report include emission rates from consumer products,
building materials, cooking and combustion appliances, particle deposition rates, chemical
sorption rates, and particle filter removal. For each category, several key references were
identified from which to build the database structures. It should be noted that the data sources
identified for this project are not intended to be all-inclusive, but, rather, representative of the
literature and to serve as examples for populating the databases in the future. A user may append
any of the model input databases with his or her own data.

VOC Emission Rates from Consumer Products and Building Materials

There is a great deal of VOC source emission rate data available in the literature and other
sources. Although there is not a comprehensive database available, there are several abridged
versions that can provide the foundation for a sound database design. Based on completeness and
accessibility, the NRC material emission database (Zhang et al. 1999) and the U.S.
Environmental Protection Agency (EPA) database (U.S. EPA 1999) served as the sources of
emission rate data for this project.

The NRC database is a material emission database assembled by the National Research Council
of Canada (NRC). The NRC database was developed in Access and includes VOC emission rate
data from tests conducted in their Indoor Environment Program laboratory chambers. This
database currently contains over 2300 emission rates representing 152 contaminants and 69
different materials. Each record includes approximately 80 data fields including product
manufacturer information, emissions testing conditions, chemical information, emission factors,
emission profiles, and comments. NRC has also provided access to this emission rate data
through its indoor air quality model IA-QUEST (http://irc.nrc-cnrc.gc.ca/ie/iag/iaquest_e.html)
(Sander et al. 2005). Since the NRC database represents a collection of data from a single testing
facility and it is being managed by NRC, it was considered complete and exists on its own.
However, its design was used to build a second database of emission rates from the published
literature described below.

In order to provide a user interactive database of VOC source emission rates, a second VOC
source database was created to add emission rates from the published literature and other
sources. A collection of peer-reviewed source emission rates was compiled by the Indoor
Environment Management Branch of the U.S. Environmental Protection Agency (EPA) (U.S.
EPA 1999). The data were stored in an Excel spreadsheet that included approximately 8500
emission rate records from 72 references reviewed through May 1999. Records represent 78
types of materials in 17 source categories. Each record contains about 70 data fields including
information regarding emission source classification, emission testing conditions, chemical
information and analytical methods, emission factors, emission modeling parameters if available,
and comments. For this NIST project, only the data published in first degree references (e.g.,
peer-reviewed journal articles as opposed to conference proceedings) were used. This data subset
resulted in over 800 VOC emission rates from 16 references (Brown 1999a; Brown 1999b; Kelly
et al. 1999; Lundgren et al. 1999; Horn et al., 1998; Chang et al. 1997; Van der Wal et al. 1997,
Schaeffer et al. 1996; Nagda et al., 1995; Chang and Guo 1994; Hodgson et al. 1993; Chang and
Guo 1992; Hawkins et al. 1992; Colombo et al. 1990; Schlitt and Knoppel 1989; Wallace et al.
1987).



Cooking and Combustion Appliance Emission Rates

Unlike VOC emission rates, there is not an existing database of combustion appliance emission
rates. Thus, a literature review was conducted to identify research papers with combustion
related emission rates. As a result of this search, data from 21 references are included
representing emissions from gas range tops (He et al. 2004; Wallace et al. 2004; Borazzo et al.
1987; Moschandreas et al. 1987; Billick et al. 1984; Caceres et al. 1983; Traynor et al. 1982;
Yamanaka et al. 1979), gas ovens (He et al. 2004; Borazzo et al. 1987; Traynor et al. 1982), gas
space heaters (Apte and Traynor 1986; Billick 1985; Traynor et al. 1985; Billick et al. 1984;
Caceres et al. 1983; Girman et al. 1982; Yamanaka et al. 1979), kerosene space heaters (Tamura
1987; Traynor et al. 1987a; Apte and Traynor 1986; Porter 1984; Caceres et al. 1983; Girman et
al. 1982; Yamanaka et al. 1979), wood stoves (McDonald et al. 2000; Nabinger et al. 1995;
McCerillis and Burnet 1990; Traynor et al. 1987b; Knight et al. 1986), wood-burning fireplaces
(McDonald et al. 2000), and candles (Fine et al. 1999).

Particle Deposition Rates

Although not compiled in a database, a literature review of particle deposition rates was recently
published by Lai (2002). This review included 15 key indoor particle deposition references (Lai
et al. 2002; Thatcher et al. 2002; Abadie et al. 2001; Cheng 1997; Fogh et al. 1997; Nomura et
al. 1997; Morawska and Jamriska 1996; Byrne et al. 1995; Xu et al. 1994; Chen et al. 1992; Van
Dingenen et al. 1989; Okuyama et al. 1986; Offermann et al. 1985; Crump et al. 1983; Harrison
1979). Lai’s review includes graphs of deposition rate as a function of particle size as well as
information regarding the experimental test conditions including test chamber dimensions,
mixing mechanism, chamber type, and chamber surface textures. The published results from
other deposition studies that have been completed at NIST (Howard-Reed et al. 2003; Emmerich
and Nabinger 2001) and Lawrence Berkeley Laboratory (Thatcher and Layton 1995) are also
included in the deposition data set.

Partition Coefficients

Another literature review was recently completed to compile data related to material sinks
(Zhang 2001). In this review, several sink model inputs are provided including partition
coefficients that are used in CONTAM’s BLDC model. These partition coefficients are primarily
from a single reference (Bodalal 1999) that was used to build a partition coefficient model input
database. Of all the model input databases constructed for this project, this one has the least
amount of available data, indicating an important research need.

Particle Filter Removal Efficiencies

As discussed earlier, Kowalski and Bahnfleth (2002) have created a series of filtration
performance curves based on ASHRAE 52.2°s Minimum Efficiency Reporting Value (MERV)
System. These curves have recently been compiled in a CONTAM library and do not require a
separate database.



MODEL INPUT DATABASE STRUCTURES AND TOOLS

The primary function of a database is to store a collection of information in a readily accessible
format. A well-designed database should also allow for the assessment of data quality, trends in
the observations, and data gaps. For this project, Access, a relational database management
system (RDBMS), is used to create multiple searchable database structures for the compilation of
IAQ model input data. The databases for this project are designed to expedite data entry by using
tables of data fields that are linked by one-to-many relationships. To further aid data entry, forms
were created to add data to the database tables. In most cases, the database fields for each type of
model input are based on parameters reported in the published literature. To date, each model
input database includes example entries from key references. The standard data format for the
database also allows users to populate the databases with their own input data to build a model
input library for CONTAM. Since a particle filtration database already exists in CONTAM, a
separate database structure is not needed.

VOC Source Emission Rate Database

The format of the VOC source emission rate database is based on fields from both the NRC and
EPA databases as well as parameters from several emission testing guides (ASTM 1997, 2001;
European Guidelines 1991; and Matthews 1987). A summary of the test conditions
recommended in these guides is provided in Table 2.

The resulting standard format includes the following nine tables: emission rate category
(CATEGORY), type of material within category (TYPE), literature reference (REFERENCE),
material properties (MATERIAL), contaminant properties (PROPERTY), environmental test
conditions (TESTCOND), material test conditions (ETEST), source model equation
(EQUATION), contaminant emission rate factors (CONTAMINANT). Each table contains
information specific to that entity that is given in Figure 1. For example, the equation table
provides a description of the equation, the equation itself, the number of required coefficients,
and the corresponding source model type in CONTAM. The tables are linked to one another
using a “one-to-many” relationship system (see Figure 1). For example, a single emission rate
test can yield results for many different contaminants and a single reference can provide results
for several different tests, etc.



Table 2. Summary of source emission rate testing conditions guidelines.

Parameter ASTM Full-Scale | ASTM Small-Scale European Matthews®
Chambers® Chambers® Guideline®

Small-scale not applicable <5m’ <lm’ <lm’

chamber volume

Large-scale room size not applicable >10 m’ >15m’

chamber volume

Acceptable mixing
criteria

tracer decay test,
compare measured
decay to theoretical
decay curve

tracer decay test w/
mixing level > 80 %

tracer decay test,
compare measured
decay to theoretical
decay curve

difference between
concentration
measurements in
several locations
should be within
normal uncertainty

Clean air
generation system

inlet conc. < 2 pg/m’
for single VOC,
<10 pg/m® TVOCs

inlet conc. < 2 pg/m’
for single VOC,
<10 pg/m® TVOCs

filtered/treated inlet
air

not specified

Surface air velocity

mean: 0 to 0.25 m/s

typical indoor values

> 0.1 m/s

0.2 t0 0.4 m/s

Turbulence kinetic 0-0.01 (m/s)’ not specified not specified not specified
energy
Temperature 23°Cx0.5°C not specified 23°Cx0.5°C 23 °C£0.5°C (std)

18 °C to 35 °C (typ)

Relative humidity

50 % £ 5 %RH

not specified

45% 5% RH

50 % + 5 % RH (std)
20 % to 80 % (typ)

Total air change 0.5h" not specified 0.5h" and/or 1.0 h™' not specified

rate

Chamber pressure | 0 Pato 250 Pa above not specified not specified not specified
ambient

Product preconditioning for seal product edges, seal product edges, size <25 % of the

preparation 48 h use realistic use realistic transverse area of

substrates for liquid

substrates for liquid

small-scale chamber,

Product history

applications, applications, product edges
preconditioning of preconditioning of coated, product
product product preconditioning
record of product record of product record of product record of

age, storage
conditions, handling,
transport

age, treatment,
storage conditions,
handling, transport

age, treatment,
storage conditions,
handling, transport

conditioning period

Miscellaneous

chamber background
samples, duplicate
samples (no fewer
than 15 % of
samples), routine
calibrations

chamber background
samples, routine
calibration, internal
standard, duplicate
samples

chamber background
samples, internal
standard, duplicate
samples, routine
maintenance/
calibrations

blanks collected in
chamber, total mass
recover tests

: ASTM 1997
: ASTM 2001

0o o

: Matthews 1987

: European Communities 1991
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MateriaType_ID MateriaIType_ID

MaterialTypeMame (TestCond_ID
{Sample name

| Surface area (m™z)

Sample laading {1/m}

Sample substrate

| Property_ID
Maxx emission Fackor
IMa emission UNCerkainty

ETBdStNtDt,qes i Min emission factor
ool| roduct Age Min emission uncertainty

REFEFEHCEID Median emission Factor

Median emission uncertainty
Mean emission Factor

T Mean emission uncertainty
Test Condition Mame Coeff_1

Test Faciliy Type CneFF_Z

Temperature { C) Coeff_3

Temperature Uncertainty (+- C) Cneff_4

Hurnidity (%) Coeff S

Humidity Uncertainky (+/- %) caeff_s

Surface Air Yelocity {m/fs) Cosff_7

Turbulent: Kinetic Energy Coeff_a

Air change rate (1/h) Coeff_a

Air change rate uncertainty (+- 1/h) Cneff_lﬂ

Test facility construction material antaFnDescriptiDn

Test Facility volume {m~3} Units

TCondhotes | Source Model Type Measurement time
Individual YOC <= 2 ugim~3) Mumber of Measurements
Sum WO <= 10 ugfm™3) Sampling Period (h)

Sample Yolume {m3)
Analytical Method

Reference name
Reference degree
Reference abbreviation

Figure 1. Relationships for tables in VOC source emissions database.

Based on the parameters in the tables in Figure 1, data entry forms were created (see Appendix A
for description of form contents and example forms with data entered). As shown in Figure 1,
certain parameters are assigned specific units to allow for number entries that could be used as
search criteria. For example, the user could search for all records with experimental temperatures
greater than 20 °C. This feature is discussed in more detail in a later section. A complete
description of each data entry field is provided in Appendix A.

The NRC database was originally in Access with the 15 tables shown in Figure 2. NRC of
Canada maintains this database, but has made the data contents available to CONTAM users. As
a result, a link was created to transfer data to CONTAM but does not allow modification to the
original NRC database structure.
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ETest_ID MaterialType_ID
MaterialType_ID MaterialTypeMame
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Az Chamber volume
AG Chamber dimention
A TCondMotes
AT
AL
A7
AZ
AQ
Al0

| wetordry id

wetardry_name

Figure 2. NRC database structure
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Cooking and Combustion Appliance Database
The cooking and combustion appliance database consists of the following nine tables linked by
one-to-many relationships (see Figure 3): combustion source category (CATEGORY),
combustion source type (TYPE), reference (REFERENCE), test facility specifications
(FACILITY SPECS), test appliance specifications (APPLIANCE SPECS), test conditions
(TEST CONDITIONS), source emission rates (EMISSION FACTORS), contaminant
information (CONTAMINANT PROPERTY), and source model (EQUATION). Due to the wide
range of types of combustion appliances, numerous experimental parameters were added to the
test conditions table. Thus, not all data fields will be applicable to all sources. A description of
data entry forms and representative forms are available in Appendix A.

Publication Year
Journal Mame

Degree of Reference
Reference Abbreviatic
Complete Citation

Fac_ID
Test Facility Mame:

Type

Facility Construction Material
Air Supply

Facility Airflaw Rate (m3ih)
Facility Pressure

Altitude

Internal Surface Area (m™2)
Types of Surfaces

Volume (m™3)

Floar Area (m"2)
areaValume ratio (1fm)
Type of Mixing Fans

Type of Air Cleaning devices
Sampling Locations

Mates

Reference ID

App_ID - Testcond ID - 3

Appliance Mame Test Conditons Mame PM Size Fraction
Combustion Type Mumber of Units Tested Ernission Factor Units
Fuel Type Curation (h) Analytical Method
Wood Type Duration Subperiods Unicertainky

IMax Fuel input rating (kJ/h)
MNumber OF Burners
Burner Material
Burner Ports
Darmper Conkral

it Shutter
Radiant Element
Age of Apppliance
Wenk status

Wick. Material
Grate

Mates

Type_ID

Fac_ID

I8

Indoor Temperature  ©)

Indaor Temperature Uncertainty (+§- C)

Reelative Humidity (36

Relative Humidity Uncertainty {+/- %)

sirflow Rate (m~3/h)
Air Change Rate (1/h)

Air Change Rate Uncertainty (+)- 1/h)

Air Speed (rfs)

Mixing Time (h)

Mumber of Mizing Fan
Mixing Fan Status

HVAC Fan Status

Exhaust Fan Status

Flame Box Temperature { C)
Oxyigen Consumpkion
Thermal Load

nurmberaf Burners Operating
Burner Setting

Burner Tune Status

Primary éeration Rate
Flame Color

Wood Type

Fuel Consurption Rate (k1fh)
arnount of Fuel Burned
wood Moisture

(Gas Line Pressure

Type of Candle

‘ick. Height

Mode of Candle Burning
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Description

Equation
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Coef 1
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Figure 3. Cooking and Combustion Appliance Database Structure.
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Particle Deposition Database

The deposition rate database is organized such that there are many deposition rates
(DEPOSITION PARAMETERS) per test condition (TEST CONDITIONS) and particle
characteristic (PARTICLE); many test conditions per test facility (TEST FACILITY), and many
test facilities per reference (REFERENCE) (see Figure 4). Particles are distinguished by their
mean or median diameter as measured by a specific type of analytical instrument. For example,
the diameters of particles sized by an optical particle counter are given as equivalent light
scattering (ELS) diameters, whereas the diameters of particles sized by an aerodynamic particle
sizer were given as mass median aerodynamic diameters (MMAD). For a specific example, see
the data entry forms in Appendix A.

TestFadityID>
Referencell
TestFacilityType
TestFacilityLocation
‘olume (m™3)

Floor Area {m™2)

Cailing Height: {m}
Areaf'olume Ratio (1fm)
TestFacilityDescription
Mixing Mechanism

Total Decay Rate (1/h)
| Air Change Rate (1/h)
|Depositiontelacity (mih)

Mokes

Standard Deviation Yelocity {myh)
|Depositionflate {1/h)

Standard Deviation (1/h)

{Standard Error {17h)

{Murmber of Experiments

IParticle Analysis Mathod

Publication Year Method of Determination of Deposition Parameters
Journal Mame | rac<irnurn initial concentrakion (/30

Complete Citation | : |Nakes

Reference Title
Authors

| eiling Texture
|Floor Type
|Other Textures

| ParticleComposition
|Particles Neutralized
|Density (gfcm=3)

i Motes

Figure 4. Particle Deposition Database Structure.
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Partition Coefficient Database

The partition coefficient database consists of seven tables linked by one to many relationships.
For every chemical (CHEMICAL), sorptive material (MATERIAL), and experimental test
condition (TEST CONDITIONS), there can be multiple partition coefficients (PARTITION
COEFFICIENTS). Each reference (REFERENCE) could include multiple test facilities (TEST
FACILITY) and multiple test conditions. Each material is grouped by type (MATERIAL TYPE).
Again there is only limited partition coefficient data available in the literature from which to
build a database. As this data set grows, the database structure may need to be expanded.
Currently available data entry forms are available in Appendix A.

Partstion Coeffident ID
w_j Tz?mpe..rature { C) Fartition Coefficient (g air/g material)
Air Diffusion Coefficient Standard Deviation (g air/g material)

Standard Error (g air/g material)
Mumber of Experiments
Analytical Method

Motes

Chemical Mame

Material Mame

Test Conditions

Material type ID
Material Type

i

|Material Description
IMaterial Bulk Density (kgfm*~3)

[Reference Title Test Facity ID
Authors Test Facility Type
|Year of Publication Test Faciity Material
Journal narme Tesk Facility Location
| Complete Citation Test Facility Description
: Facility Mixing Mechanism —
| Test Facility Yolume {m~™3) JI Test Conditions ID
oo || Mates Test Facility

Reference Temperature { )
Relative Humidty (%)
| Air Change Rates (1/h)
Airvelocicy {m/js)
| Mixing Time (h)
Mixer Speed (rpm)
IMaterial Preparation
Material Pre-conditioning

Figure 5. Partition Coefficient Database Structure.

CONTAM Data Link Manager

To aid the user in navigating the model input databases, the ContamLink 2.4 program was
developed with the capabilities of browsing, searching, and selecting data for use in CONTAM.
A complete description of ContamLink 2.4 and its user manual can be found in Appendix B. To
download ContamLink 2.4, go to the CONTAM software page at:
http://bfrl.nist.gov/[AQanalysis/software/index.htm.
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DISCUSSION

Lessons Learned

Creation of accessible IAQ model input databases will undoubtedly make it easier for modelers
to set up contaminant model scenarios. However, the convenience of such databases may also be
a cause for concern. In particular, there is the potential for the data to be misinterpreted and
misused, or the inclusion of poor quality data. While these are valid concerns, open access to all
data is required for the verification and understanding of reported results. At this point, IAQ
model input data should be considered “immature” and in need of being assessed. As such, the
TAQ community could greatly benefit from model input databases that are readily accessible for
assessments of data quality, trends, and gaps, as well as for convenient use in IAQ models. For
example, a graph of the deposition rate data collected for the particle deposition database shows
specific variations in deposition rates as a function of size (see Figure 6). In addition, by
separating the data by analytical method, one can see that there is quite a bit more scatter in the
deposition rates measured with a condensation nucleus counter (electrical mobility diameter)
compared to an aerodynamic particle sizer (mass median aerodynamic diameter). Also, for
particles of the same measured diameter, the deposition rates measured with optical particle
counters (equivalent light scattering diameter) correlate well with those measured using a mass
based instrument. One study reported activity mean aerodynamic diameters for submicron
particles measured with a low-pressure impactor. Finally, the addition of a theoretical curve
predicting deposition rates as a function of particle size shows most experimental data to follow
the shape of that predictive curve but to be greater in magnitude, especially particles less than 0.1
pm in size.
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X Mass Median Aerodynamic Diameter = Theoretical Curve (Lai and Nazaroff 2000)

Figure 6. Particle deposition rates included in database (18 references) plotted as a function of
particle size.
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Another observation made during the course of this project is the lack of consistent format for
reporting model input data in the literature. This lack of consistency adds time to data
compilation efforts and increases the likelihood of missing data entries and misinterpreting data.
One possible solution would be to create a set of standardized specifications for reporting data,
perhaps through standards development organization (SDOs) such as the American National
Standards Institute (ANSI), ASTM International, or International Standards Organization (ISO).
Although the current databases contain a rather long list of required fields, only a subset of these
values would need to be required. The required reporting variables could be based on the
database search parameters (see Table 3) or other agreed upon criteria.

Future Directions

Based on the lessons learned for this project, several potential future directions were identified.
For example, another approach for compiling the data would be to use MatML, an Extensible
Markup Language (XML) developed to manage and exchange materials information on the Web
(www.matml.org). Currently, most data on the Web are contained in documents using the
hypertext markup language (HTML). HTML was developed simply to format the display of
information/data on web pages, and it does not provide a description of the data themselves. As a
result, it is not easy to automate the processing of data contained in HTML documents, thereby
limiting their accessibility for use by software. To address this problem, XML was developed to
portray data in a structure that is meaningful to both humans and computers. MatML is a
customized markup language developed specifically for materials property data.

Recently, NIST completed a demonstration project to apply MatML to VOC source emission
rate data (Begley and Howard-Reed 2005). Since MatML was designed to address any materials
property data, it is well-suited for application to contaminant source emission rate databases.
Thus, MatML would enable the IAQ community to use relevant tags for data management and
exchange via the Web that could be accessed by any IAQ computer model. The challenge to this
approach is convincing the IAQ community to adopt MatML for distributing data via the web.
Using MatML requires learning the language and there is a need for more user-friendly editors.

Another need is to compile data related to occupant exposure. Occupant exposure assessments
are an application that would benefit from the interaction between IAQ models and model input
databases. Exposure assessment is based on contaminant air concentrations in a given set of
locations and the duration of occupant exposure to those contaminants in those locations.
CONTAM has the capability to predict occupant exposure using predicted contaminant
concentrations and a user provided occupancy schedule. To date, there are no standard exposure
scenarios available to conduct a representative exposure assessment. However, exposure related
survey data has been collected such as the National Human Activity Pattern Survey (NHAPS)
(Tsang and Klepeis 1996). The NHAPS dataset contains 24 hour activity data for 9386 randomly
selected respondents. Based on these data, it would be possible to build representative exposure
scenarios that would include daily activities as well as length of stay in a specific room location.
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DISCLAIMER

In an effort to enhance the scientific study of indoor air quality, published model input data are
accessible on this site. However, care must be taken when using these data as they are intended
for research use. Users of these data assume sole responsibility for determining the
appropriateness of their use in any particular application and for any conclusions drawn from
results of their use. NIST used its best efforts to deliver a high quality copy of the Database and
to verify that the data contained therein have been selected on the basis of sound scientific
judgment. However, NIST makes no warranties to that effect, and NIST shall not be liable for
any damage that may result from errors or omissions in the Database.

Certain trade names and company products are mentioned in the text to specify adequately the
products and equipment used in the test and those needed to use this software. In no case does
such identification imply endorsement by the National Institute of Standards and Technology of
these products and equipment, nor does it imply that the products are necessarily the best
available for the purpose.
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APPENDIX A - DATA ENTRY FORMS

EPA VOC Source Emission Rate Database Entry Forms

= Reference Input =13
4 Reference name |H|:u:|gs::|n, AT, wWaaley, J.D..D
Feference degree [

Reference abbreviation: |HEID93

Recard: 14 1 k| M (k)| of 16

Table Name: Reference

Data Field Field Description Data Type | Units

Reference name Complete citation for reference Text

Reference degree | Reflects peer review status of reference. For example, a Number
1% degree reference indicates journal level review, 2™
degree reference indicates conference level review, and
3" degree reference indicates internal review.

Reference Consists of the first three letters of the first author’s last Text
abbreviation name and abbreviated year of publication.

= Material Input EI@FZI

4 b aterialT ypeame |Earpet 2 HOD33
b atM otes R eszidential; Polypropylens primary backing; Paolyurethane
gecondary backing; 100% Mulan fiber; cut pile
MAICS |3'I a1
TypelD |Carpet- synthetic fiber |

Record: 4 1 k[ M [k¥|of 81

Table Name: Material

Data Field Field Description Data Type | Units
MaterialTypeName | Internal reference descriptor with Reference Text
abbreviation
MatNotes Relevant information describing material Text
NAICS North American Industry Classification System Text
number
TypelD Link to material type Number
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B Test Input

Sample name:

ETesthotes

M aterial Type

TestCond_|D:

Surface area [m™2]
Sample loading [m™2/m™3)

Sample zubstrate

Feference Abreviation

|Carpet 2_HOD I3

876
T
|

At least bwo measurements; product age iz 2 weeks
after manufacture + sample time

Froduct Age at start of test [h] [336

Carpet 2 HOD -

HODAa3 @
2

Fecord: 14 1 k| Ml (k%] of 105

Table Name: ETest

Data Field Field Description Data Type Units
Sample name Internal reference descriptor with Ref. abbreviation Text
Surface area Product surface area exposed in test facility Number m’
Sample loading | Product surface area to test facility volume ratio Number m’/m’
Sample substrate | Composition of material on which test product is Text

applied
ETestNotes Clarifying and additional information regarding Text

sample
Product Age at Age of sample at star of test Number h
start of test
Material Type Link to material type name Number
Reference Link to reference abbreviation Number
Abbreviation
TestCond ID Link to test conditions number Number
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= Testcond input

M| Test Condtions Name [ROD33
Teszt Facility Type |Large chamber
Temperature [C] |23
Temperature Uncertainty [+/- C] |'I
Relative Hurnidity %) |50

Relative Humidity Uncertainty [+/- %] |5

Surface Air Yelocity [mdz] |EI.EIE|

Turbulent Einetic Energy |
Air change rate [1./h] |'I

Air change rate uncertainty [+4- 1/h] |EI.'I

Test facility construction maternial |$tainless sheel
Test facility walurme [m™3) |20
TCondMotes Range of values for all tests: T = 22.8- 23.5; RH

=465-60.2; ACH =093 - 1.0; air velocity =
Individual WOC <= 2 [micro-g / m™3] [
Sum YOC <= 10 [micra-g A m”™3) r

Fecord: I4 1 k| M |p¥|of 39

Table Name: Testcond

Data Field Field Description Data Type | Units
Test Conditions Name Same as reference abbreviation Text
Test Facility Type Description of test facility Text
Temperature Temperature of test facility air Number °C
Temperature Uncertainty | Uncertainty of temperature measurement Number +°C
Relative Humidity Relative Humidity of test facility air Number %
Relative Humidity Uncertainty of relative humidity measurement Number + %
Uncertainty
Surface Air Velocity Air velocity in test facility near sample surface Number m/s
Turbulent Kinetic Energy | Turbulent kinetic energy of test facility air Number
Air change rate Air change rate of test facility Number 1/h
Air change rate Uncertainty of air change rate measurement Number +1/h
uncertainty
Test facility construction | Material covering test facility walls, ceiling and Text
material floor
Test facility volume Volume of air in test facility Number m’
TCondNotes Clarifying and additional information regarding Text
test conditions
Individual VOCs < 2 Is concentration of each VOC measured in Yes/No
Mg/m3 background air of test facility less than or equal
to 2 pug/m>?
Sum VOCs < 10 pg/m’ Is concentration of all VOCs measured in Yes/No
background air of test facility less than or equal
to 10 pg/m’?
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= Equation Input

4 Dreszcription Steady-ztate emizzion rate
E quation 5=0G
3 = generation rate

Mo fCoef n

Coefficient 1 G

Coefficient 2 [

Coefficient 3 [

Coefficient 4 [

Source Madel Tupe |En:nnstant Coeffizient

Record: 14 | 1 k| M |ME|of 7

Table Name: Equation

Data Field Field Description Data Type | Units
Description Description of emissions model Text
Equation Model equations with definition of coefficients Text
NoOfCoef Number of model coefficients Number
Coefficient 1 Parameter defined as model coefficient 1 Text
Coefficient 2 Parameter defined as model coefficient 2 Text
Coefficient 3 Parameter defined as model coefficient 3 Text
Coefficient 4 Parameter defined as model coefficient 4 Text
Source Model Type | CONTAM Name of source model Text
= Propertylnput O)X]
4 ContamM ame |1,2-Dich|nru:ul:uenzene

b olecular weight |1 47

Prophotes ‘

CASH |EIE-5EI-'I

Fecord: 14 1 F | M|k af 121
Table Name: Property
Data Field Field Description Data Type | Units
ContamName Name of contaminant Text
Molecular weight Molecular weight of contaminant Number
PropNotes Clarifying or additional information regarding the Text
contaminant

CASN Chemical Abstract Service Number Text
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2 Contaminant Input

Contarminant Mame |1,2-Dichlorobenzene j Coeff_1 |'ID27 Sampling Period [h] Ii
b emiszion factor li Coeff_2 Ii Sample Y olume [mna] IW
b an emizzion uncertainty li Coeff_3 Ii Analytical Method IW
tin ermizzion factor li Coeff_4 Ii ContamDescription
tin emizzion uncertainty li Coeff_5 Ii |
tedian emizzion factor li Coeff_& Ii Rl |ug£m"2;’h
tedian emizzion uncertainty li Coeff_7 Ii zrant £ (] |24
tean emiszion factor |1n27 Coeff_g8 Ii WG D LI |2
tean emission uncertainty |17 Coeff_3 Ii Source Model Type |Cnnstant Coefficient = |
Coef 10 [ SampleMame(Test] [CapetZ_ HOD3E -]
Record: 14| < [T 1 _» [ #1|rk]|of 03
Table Name: Contaminant
Data Field Field Description Data Type | Units
Contaminant Name Link to contaminant name Text
Max emission factor Maximum emission rate for sample period Number
Max emission Uncertainty of maximum emission rate Number
uncertainty measurement
Min emission factor Minimum emission rate for sample period Number
Min emission Uncertainty of minimum emission rate Number
uncertainty measurement
Median emission Median emission rate for given sample time Number
factor
Median emission Uncertainty of median emission rate Number
uncertainty measurement
Mean emission factor | Mean emission rate for given sample time Number
Mean emission Uncertainty of mean emission rate Number
uncertainty measurement
Coeff 1 Value of model coefficient 1 Number
Coeff 2 Value of model coefficient 2 Number
Coeff 3 Value of model coefficient 3 Number
Coeff 4 Value of model coefficient 4 Number
Coeff 5 — Coeff 10 Value of model coefficients 5 — 10, if Number
necessary
Sampling Period The length of time sample was collected Text h
Sample Volume Volume of sample collected Text m’
Analytical Method Detector used to measure concentration Text
Contam Description Clarifying or additional information Text
regarding emission rate data
Units Units of coefficients listed in order Text
Measurement time Time sample was collected Text h
No. of Measurements | Number of samples included in reported Text
emission factor
Source Model Type Link to source model Number
Sample Name (Test) Link to test conditions Number
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Combustion Source Emission Rate Data Entry Forms

& Reference Input

Authors

Publication v'ear

Journal M ame

Complete Citation

Traynor, G. "W, J. R, Girman, M.G Apte, J.F. Dillswarth, -
P.0 wihite -
|1985

| Journal of the Air Pollution Cont

Degree of Reference |1
Reference Abbreviation |TRAZS

Traynor, G. W, ). B. Girman, et al. (1385 "Indoor Air
Pallution Due ta Emizzions from Urvented Gas Fired
Space Heaters." Joumal of the Air Pollution Cantral
Aazzociation 35 (3] 231237

Fecord: 14| 4 | 15 F HlH'% af 20

Data Field Field Description Data Type | Units
Authors Authors of reference Text
Publication Year Year reference was published Text
Journal Name Title of journal or other document where reference Text
was published
Degree of Reference | Reflects peer review status of reference. For example, Number
a 1% degree reference indicates journal level review,
2" degree reference indicates conference level
review, and 3™ degree reference indicates internal
review.
Reference Consists of the first three letters of the first author’s Text
Abbreviation last name and abbreviated year of publication.
Complete citation Complete citation for reference Text
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8 Facility Specs Input

4 Test Facility Mame ‘THASE Env Chamber -

—

Air Supply

Facility Airflows R ate [m™37/h)

Types of Surfaces

Internal Surface Area [m™2)

Motes

Record: 14 ] 4 | & _» | v [p| of 24

Sampling Locations  |Using Teflon tubing from four locations. A
- multipoint timing system to automatically
awitch between the sampling locations at

Type |Large chamber . pre-set intervals.
Facility Pressure
Facility Construction b aterial . Fieference Abbreviation |TRASS -
Altitude
Type of Mixing Fans |Six 10 cm low-flow fans
[ olume [m™3] 27
Floor Area [m™2]
Area/olume ratio [1/m) Type of Air Cleaning

Data Field Field Description Data Type | Units
Test Facility Name | Reference Abbreviation with internal descriptor of Text
test facility
Type Type of test facility Text
Facility Construction | Material covering test facility walls, ceiling and floor Text
Material
Volume Volume of air in test facility Number m’
Floor Area Surface area of test facility floor Number m’
Area/Volume ratio Surface area of test facility to volume of test facility Number m*/m’
ratio
Internal Surface Surface area of test facility walls, ceiling and floor Number m’
Area
Type of Surfaces Description of surfaces in test facility, in addition to Text
walls, ceiling and floor
Air Supply Source of air added to test facility Text
Facility Airflow Airflow rate measured in test facility Number m’/h
Rate
Facility Pressure Air pressure measured in test facility Text
Altitude Altitude of test facility Text
Type of Mixing Fans | Description of mixing fans in test facility Text
Type of Air Description of filtration/air cleaning devices used in Text
Cleaning test facility
Notes Clarifying or additional information regarding test Text
facility
Sampling Locations | Description of sample locations in test facility Text
Reference Link to reference abbreviation Number
Abbreviation
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= Appliance Specs Input

Appliance Name

|TF|A85 1EB Space heater

Age of Apppliance [h]

MHumber OF Burners

Combustion Type |radiant Yented I
Fuel Type |Natura| gas Wick b aterial |
kax Fuel input rating (kJ./h) 17300 Grate I

Appliance Type |Gas Space Heater

Burner b aterial |

Facility M ame |TF|.L‘-.85 Enw Chamber

Burner Ports |
Damper Control M
Air Shutter I

L] L]

Maotes

Radiant Elemnent

|Celamic inzert

Record: 14 ] 4 67 b | Ml |M¥| of 86

Data Field Field Description Data Type | Units
Appliance Name Reference abbreviation and internal appliance Text
descriptor
Combustion Type Combustion mechanism Text
Fuel Type Fuel used in appliance Text
Max Fuel input Maximum fuel input rating for appliance Number kJ/h
rating
Number of Burners | Number of burners operated during test Number
Burner Material Material of burners used in test Text
Burner Ports Type of burner port in appliance Text
Damper Control Does the appliance have damper control? Yes/No
Air Shutter Does the appliance have an air shutter? Yes/No
Radiant Element Type of radiant element Text
Age of Appliance Appliance age at time of test Number h
Vented Is the appliance vented? Yes/No
Wick Material Type of candle wick Text
Grate Does the appliance have a grate? Yes/No
Appliance Type Link to appliance type Number
Facility Name Link to facility name Number
Notes Clarifying or additional information regarding Text
appliance specifications
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& Test Conditions Input

4 Test Conditons Mame TRASS 168 Spacehea = Appliance ’m Gias Line Pressure ’7
AC Intermal Mumber ,557 HwAC Fan Status li Type of Candle ,7
Murber of Units Tezted ,17 Exhaust Fan Status li “wiick Height ,7
Diwration [h] ’7 Flame/Box Temperature [ C) li tode of Candle Buming ,7
Drwration Subperiods ,7 O=pgen Conzumption li Background Concentration ,7
Indaor Temperature [ C] ’7 Thermal Load Cooking Utensil
Indoor Temperature Uncertainty [+ C) ’7 Mumber of Burners Operating Type of Cooking
Riekative Humidity (%) [ bt
Relative Humidity ncertainty [+ %] ’7 Bumner Ture Status well tuned
Airflow Fate (m”3/h) ’7 PFrimary Aeration F ate Type of Food
Aif Change Rate [1/h] Flame Color
Air Change Rate Uncertainty [+~ 1/h] ’7 Wood Type
Air Speed [m/s) ’7 Wood Moisture | Mates |Total air change rate ranged from 0.36

. to 1.14 ach, but specific rate for each
Miing Time [h] li Fuel Consumption Rate [kJ/h] {16300 test was not given in the article.
Nurber of Mixing Fans ,7 Amount of Fuel Bumed
Mixing Far Status ’7
Record: | «[[T 143 v | mpk| o177

Data Field Field Description Data Type | Units
Test Conditions Name Reference ID and internal descriptor Text
QC Internal Number Internal record keeping number for quality Number

assurance checks
Number of Units Tested | Number of appliances tested for given emission Number

factor
Duration Length of experiment Text h
Duration Subperiods Any distinction of experiment time periods Text
Indoor Temperature Temperature of room air in test facility Number °C
Indoor Temperature Uncertainty of temperature measurement Number +°C
Uncertainty
Relative Humidity Relative humidity of test facility Number %
Relative Humidity Uncertainty of relative humidity measurement Number + %
Uncertainty
Airflow Rate Flow rate of air through test facility Number m’/h
Air Change Rate Volumetric air change rate of test facility Number 1/h
Air Change Rate Uncertainty of air change rate measurement Number + 1/h
Uncertainty
Air Speed Velocity of air near surface of test appliance Number m/s
Mixing Time Period of mixing prior to first sample Number h
Number of Mixing Fans | Number of mixing fans in test facility Number
Mixing Fan Status Description of mixing fan use during the test Text
Appliance Link to appliance name Number
HVAC Fan Status Description of facility HVAC use during the test Text
Exhaust Fan Status Description of facility exhaust fan use during the Text

test
Flame/Box Temperature | Temperature of heated chamber (e.g., fire box, Number °C

oven, etc.)
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Oxygen Consumption Appliance oxygen consumption rate Text
Thermal Load Thermal load of appliance Number
Number of Burners Number of burners on during the test Number
Operating
Burner Setting Level of burner setting according to appliance Text
(e.g., low, medium, high)
Burner Tune Status How well-tuned are the appliance burners Text
Primary Aeration Rate Allowance of primary air to appliance Text
Flame Color Color of appliance flame Text
Wood Type Type of wood burned Text
Wood Moisture Moisture content of wood burned Text
Fuel Consumption Rate | Rate of fuel consumption for appliance Number kJ/h
Amount of Fuel Burned | Mass of fuel burned for test Text
Gas Line Pressure Pressure of gas in input line Text
Type of Candle Type of candle burned for test Text
Wick Height Height of candle wick Text
Mode of Candle Burning | Description of candle burn (e.g, sooting, etc.) Text
Background Room air concentration in test facility prior to test Text
Concentration
Cooking Utensil Type of utensil used in cooking test Text
Type of Cooking Description of cooking style for test Text
Type of Food Description of food cooked during test Text
Notes Clarifying or additional information regarding Text

test conditions
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= Equation Input E|@|E|

4 N ame Constant Coefficient tModel =2 Mumber of Coefficents |1
~ Coefficient 1= [G
Dezcnption  [Steady-state emizsion rate
Coefficient 2 = |
Coefficient 3 = |
E quation [ Coefficient 4 = |
Coefficient 5 = |
Motes
Recard: 14 1 k| M [kk|of 2
Data Field Field Description Data Type | Units
Name CONTAM name of source model Text
Description Description of emissions model
Equation Model equations with definition of coefficients Text
Notes Clarifying or additional information regarding source Text
model equations
Number of Number of model coefficients Number
Coefficients
Coefficient 1 Parameter defined as model coefficient 1 Text
Coefficient 2 Parameter defined as model coefficient 2 Text
Coefficient 3 Parameter defined as model coefficient 3 Text
Coefficient 4 Parameter defined as model coefficient 4 Text
Coefficient 5 Parameter defined as model coefficient 5 Text
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Recard: 14 1 b |H | of 25

& Contam Properties Input E|@|PZ|

M ame Carbon Monoxde

Class |gaz

kean Particle Diameter [um] |

Malecular weight EE
Effective Particle Density [g/cm™3)
Motes

Data Field Field Description Data Type | Units

Name Name of contaminant Text

Class Physical state of contaminant Text

Mean Particle Mean diameter of particle measured Number um

Diameter

Molecular Weight Molecular weight of contaminant Text

Effective Particle Effective density of particle Number g/em’

Density

Notes Clarifying or additional information regarding Text
contaminant properties
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& Emijssion Factors iNPUT

Record: 14| 4 180 » | Ml || of GBS
=== —_—

Cerfemiremt |Earb0n Maonowide j Coef 1 Yalue ’1907 Analytical Method ’m
GC Internal Mumber ’1807 Units for Coef 1 ’ug.-"kJi Uncertainty ’—
Phd Size Fraction ’7 Coef 2 Yalue ’7 Sampling R ate [m”3/h) ’—
Emizzion Factor Units ’W Units for Coef 2 ’7 Sampling Period [h] ’—
I ax Emission Factor ’7 Coef 3 Value ’7 Sample Yolume [m”3] ’—
Max Emission Factor Uncertainty ’7 Units for Coef 3 ’7 Measurement Time [h] ’—
Min Emission Factor ’7 Coef 4 ¥alue ’7 Mumber of Measurements ’?—
Min Emizzion Factor Uncertainty ’7 Units for Coef 4 ’7 Mumber of Replicate Tests ’—
Median Emission Factor ’7 Coef 5% alue ’7 Test Condition ’W
Median Emission Factor Uncertainty ’7 Units for Coef 5 ’7
Mean Emizzsion Factar ’1907 Equation S5=0G -
Mean Emizzion Factor Uncertainty ’7
Emiszion Factor Below Detection Limit? [ Motes  |Measurement techniques infarmation obtained from Traynaor, G. W, D %W, Anthon, et al.

[1982). "Technique for Determining Pollutant Emizsions from a Gas-Fired Range." Atmozpheric
Standard Devison [30 Erwirorment 16[12); 2379-2987.
Geometric Mean ,7
G5O [
Record Mumber: ’7208

Data Field Field Description Data Type | Units

Contaminant Link to contaminant ID Number

QC Internal Number Internal record keeping number for quality Number
assurance checks

PM Size Fraction Range of particle diameters for given emission Text
factor

Emission Factor Units Units of reported emission factors Text

Max Emission Factor Maximum emission rate for sample period Number

Max Emission Factor Uncertainty of maximum emission rate Number

Uncertainty measurement

Min Emission Factor Minimum emission rate for sample period Number

Min Emission Factor Uncertainty of minimum emission rate Number

Uncertainty measurement

Median Emission Factor | Median emission rate for sample period Number

Median Emission Factor | Uncertainty of minimum emission rate Number

Uncertainty measurement

Mean Emission Factor Mean emission rate for sample period Number

Mean Emission Factor Uncertainty of mean emission rate measurement Number

Uncertainty

Emission Factor Below | Are the measured concentrations less than the Yes/No

Detection Limit? minimum detection limit?

Standard Deviation Standard deviation of mean emission rate for Number
sample period

Geometric Mean Geometric mean emission rate for sample period Number

GSD Geometric standard deviation of emission rate for Number
sample period

Record Number Database automatic record number Autonumber

Coef 1 Value Value of first coefficient in model equation Number

Units for Coef 1 Units of first coefficient in model Text

Coef 2 Value Value of second coefficient in model equation Number

Units for Coef 2 Units of second coefficient in model Text
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Coef 3 Value Value of third coefficient in model equation Number

Units for Coef 3 Units of third coefficient in model Text

Coef 4 Value Value of fourth coefficient in model equation Number

Units for Coef 4 Units of fourth coefficient in model Text

Coef 5 Value Value of fifth coefficient in model equation Number

Units for Coef 5 Units of fifth coefficient in model Text

Equation Link to equation ID Number

Notes Clarifying or additional information regarding the Text
emission rate measurements

Analytical Method Instrument used to measure contaminant Text
concentrations

Uncertainty Uncertainty of analytical method used to measure Text
contaminant concentrations

Sampling Rate Volumetric airflow sample rate of instrument Number m’/h

Sampling Period Duration of sample collection Text

Sample Volume Air volume of sample collected Number m’

Measurement Time Time sample was collected Text

Number of Number of samples collected for emission rate Number

Measurements estimate

Number of Replicate Number of replicate experiments included in Number

Tests emission rate estimate

Test Condition Link to Test Condition ID Number
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Particle Deposition Rate Entry Forms

= Reference

Reference ID

Authors

Journal Mame

Fecard: 14| 4 | 2k HlHlE af 18

Reference Title

Year of Publication |1995

Complete Citation |Ei';.-'rneJ M. &., Goddard, A4.J.H., Lange, ., and Ree:

LTS

|Sta|:-|e Tracer Aerosol Deposition Measurements ina T

|E=';.-'rneJ M. A., Goddard, A4.J.H., Lange, ., and Ree:

|J. Aerosal 5o,

Data Field Field Description Data Type | Units
Reference ID Consists of the first three letters of the first author’s Text
last name and abbreviated year of publication
Reference Title Title of reference Text
Authors Authors of reference Text
Year of Publication | Year reference was published Text
Journal Name Title of journal or other document where reference Text
was published
Complete citation for reference Text

Complete citation

& Particle

LB

Particle ID [Pra_0.7_taman Mean Yolume {um3} |

Mean Diameter {um) | Median Yolume (um3) |

Median Diameter {um) |IZI.? Motes  [MMAD = mass median aerodynamic
diarneker

Range Minimum {um) |

Range Maximum (um} |

Fecord: 14 | 4 (AN 2 HlHiE of 115

Data Field Field Description Data Type | Units
Particle ID Consists of PM_particle diameter type of diameter Text
based on analytical method

Mean Diameter Mean particle diameter Number um

Median Diameter Median particle diameter Number um

Range Minimum Minimum particle diameter for range of sizes Number um

Range Maximum Maximum particle diameter for range of sizes Number um

Mean Volume Mean volume of particle Number um3

Median Volume Median volume of particle Number pm’

Notes Clarifying or additional information regarding the Text

particle properties
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= Test Facility

Test Facility ID

|Shamber_BVR9S Test Facility Yolume (m~3) |5

Reference ID |B‘|"R95 j Test Facility Floor Area {(m™2) |4

Test Facility Type |Chamber Test Facility Ceiling Height {m) |2

Test Facility Location |Irn|:ueria| Zollege, London Facility 5.A./¥ol Ratio (m2/m3) |2—

Test Facility Description |A|uminum Cube fiited with air sam MNotes:

Facility Mixing Mechanism |Mixing Fan

Record: M| [ 2 » | MI[pk|of 21
Data Field Field Description Data Type | Units
Test Facility ID Test facility type and Reference ID Text
Reference ID Link to Reference ID Number
Test Facility Type Type of test facility Text
Test Facility Geographical location of test facility Text
Location
Test Facility General description of test facility Text
Description
Facility Mixing Air mixing mechanisms in test facility Text
Mechanism
Test Facility Volume | Air volume of test facility Number m’
Test Facility Floor Surface area of the test facility floor Number m’
Area
Test Facility Ceiling | Average height from floor to ceiling of test facility Number m
Height
Facility S.A./Vol Total surface area of the test facility to volume of test Number m’/m’
Ratio facility ratio
Notes Clarifying or additional information related to the test Text
facility
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E Test Conditions

Test Condition ID

[Erros_0.7

Furnishings |none

TestFacilityID1

|Chamber_BYR95

j Wall Texture |srncu:th alurnirurn

Temperature (°C) |

Ceiling Texture |smc:oth alurnirun

Relative Humidity (%) |

Floor Type |sm00th aluminum

Air Change Rates (1,/h)

[0.08

Other Textures |

Air Speed {m/'s)

Total 5.A. /Yol Ratio (m2/m3) |2

Motes

Mixer Speed {rpm)

I
Mixing Time (h) |
I
H¥AC Fan Status |

Furnace Filter Type |

Particle Composition
Particle Shape

Particle Density {g,/cm3)

Particle Generation Method

Particles Meutralized? [+

|nebu|i2ati0n,|'inertia| separati

|indium acetylacetonate

Recard: 14| 4 16 » | Ml |k¥| of 109

Data Field Field Description Data Type | Units
Test Condition ID Reference ID and internal test condition descriptor Text
TestFacilitylD1 Link to Test Facility ID Number
Temperature Air temperature in test facility Number °C
Relative Humidity Relative humidity of room air in test facility Number %
Air Change Rates Range of air change rates for test condition Text 1/h
Air Speed Room air velocity Number m/s
Mixing Time Period of particle mixing in test facility prior to Number h
deposition measurements
Mixer Speed Mixing fan speed Number rad/s
HVAC Fan Status Was HVAC fan operating during test? Text
Furnace Filter Type If HVAC fan was operating, what type of filter was Text
present
Particle Generation Mechanism or device used to generate particles Text
Method
Particle Composition | Composition of particles Text
Particle Density Effective density of particles Number g/cm’
Particles Neutralized? | Were the generated particles neutralized before Yes/No
release?
Furnishings General description of furnishings in test facility Text
Wall Texture Material covering test facility walls Text
Ceiling Texture Material covering test facility ceiling Text
Floor Type Material covering test facility floor Text
Other textures Additional test facility textures worth noting Text
Total S.A./Vol Ratio Total surface area of test facility to volume of test Number m*/m’
facility ratio
Notes Clarifying or additional information related to test Text

conditions
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= Deposition Parameter

P | Test Conditions [BYRSS 0.7 R
Particle ID [Pr_0,7_pmaD R
Total Decay Rate (1,/h}

Air Change Rate (1,/h) .06

Particle Analysis Method |mass filkers lnaded For 10 min

Deposition Determination Method |mass concentration decay

Maximum Initial Particle Concentration {#;/cm3)

Notes

Deposition Yelocity {m,/h) .15
Standard Deviation {m/h)

Deposition Rate {1/h) IT
Standard Deviation {1,/h) Ii
Standard Error {1/h}) li Deposition Record Number ,F
Number of Experiments Ii

Record: 14| 4 21 ¢ | M |p3¥| of 600

Data Field Field Description Data Type | Units
Test Conditions Link to Test Condition ID Number
Particle ID Link to Particle ID Number
Total Decay Rate Total decay rate of particle including all loss Number 1/h
mechanisms
Air Change Rate Air change rate of test facility for specific test Number 1/h
Deposition Velocity Measured deposition velocity of particle Number m/h
Standard Deviation Standard deviation of measured deposition Number m/h
velocity
Deposition Rate Measured deposition rate of particle Number 1/h
Standard Deviation Standard deviation of measured deposition rate Number 1/h
Standard Error Standard error of measured deposition rate Number 1/h
Number of Experiments Number of experiments included in deposition Number
value
Particle Analysis Method | Method to collect and analyze particle mass or Text
concentrations for a specific particle diameter
Deposition Determination | Mathematical method used to determine Text
Method particle deposition rate
Maximum Initial Particle | Maximum particle concentration at start of Number #/cm’
Concentration deposition experiment to indicate effect of
coagulation
Notes Clarifying or additional information regarding Text
deposition values
Deposition Record Internal tracking number for quality assurance | Autonumber
Number checks
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Partition Coefficient Data Entry Forms

= Reference

4 Reference 1D W
Reference Title |.-i'-. kethod for kMeasuning Intemal Diffuzion and Equilibrium P
Authors |B|:u:|a|a|, A, Zhang, J.5., Plett, E.G.
“fear of Publication IW
Journal name |Eui||:|ing and Ervironment

Complete Citation |B|:|dalal, A Fhang, J.5., Plett, E.G. [2000). "4 Method for b

Record: 14 1k |kl [ cf 1

Data Field Field Description Data Type | Units
Reference ID Consists of the first three letters of the first author’s Text
last name and abbreviated year of publication
Reference Title Title of reference Text
Authors Authors of reference Text
Year of Publication | Year reference was published Text
Journal Name Title of journal or other document where reference Text
was published
Complete citation Complete citation for reference Text
= Material
4 b aterial M ame |BEIDEIEI_|::I_I,IW::::::::|
b aterial Type ||:||_I,IW|:||:||:| ]
b aterial Bullk. Denzity (kgdm3] |
b aterial Descrption  |Plwwood charactenzed as "good one zide’’ meaning it
has been sanded for best appearance on one side only.
[t ray contain neat wood patches, inlays or synthetic
o e P P |
MHotez
Record: Ll_l 1 Llilﬁl of 3
Data Field Field Description Data Type | Units
Material Name Consists of Reference ID and internal material Text
descriptor
Material Type Link to sorbent material type Number
Material Bulk Density | Bulk density of sorbent material Number kg/m’
Material Description Description of material used in experiment Text
Notes Clarifying or additional information related to Text

sorbent material
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= Chemical

Chemical Mame

tolecular 'Weight

CASH

" apor Preszure [Pa] |4F"4E

WP @ Temperature [ C] |23
Air Diffugion Coefficient [m/s] 1.55E-10

||:_I,u:||:|he:-:ane

|84

[170827

Motes

Record: 14| 4 A k| M|k Of B

Data Field Field Description Data Type | Units
Chemical Name Name of chemical used in sorption experiment Text

Molecular Weight Molecular weight of chemical Text

Vapor Pressure Vapor Pressure of chemical at specific temperature Number Pa
VP@ Temperature Specific temperature for vapor pressure value Number °C
Air Diffusion Diffusion coefficient of chemical in air Number m’/s
Coefficient

CASN Chemical Abstract Service Number Text

Notes Clarifying or additional information regarding Text

chemical used in experiment
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= Test Facility E]@EI

Test Facility (D |Eham|:uer_BElDElEl

Reference (D W

Test Facility Type |Eham|:uer it controlled labaoratany
T ezt Facility M atenal |Stainless sheel

Test Facility Location |

Test Facility Descrption |2 50 L chambers with test
gpecimen between them.
Chambers located in
ervironmentally controlled room

Facility kixing kechanizm |small mixing fan

T ezt Facility ‘Yolume [m3) |EI.'I

MHotes

Record: Hl 1k |k [k of 1

Data Field Field Description Data Type | Units
Test Facility ID Internal test facility descriptor and Reference 1D Text
Reference ID Link to Reference ID Number
Test Facility Type Type of test facility Text
Test Facility Material | Material covering test facility walls, ceiling and Text

floor
Test Facility Location | Geographical location of test facility Text
Test Facility General description of test facility Text
Description
Facility Mixing Mechanism used to mix test facility room air Text
Mechanism
Test Facility Volume | Volume of test facility air Number m’
Notes Clarifying or additional information related to test Text

facility
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E Test Conditions

Test Conditions [0

[EODD0_Tables _1-3

Specimen Preparation

Teszt Facility

[Ehamber_BODOO

= zealed with Teflon gazkets.

Temperature [ C] |23

taterials cutb into circular zpecimens of B0 mm
diameter and placed on glass substrate. Edges were

td aterial Fre-conditioning |Materialz placed in environmentally controlled room

Relative Hummdty (%] |

hurnidity of 50 %.

Air Change Rates [1/h] [0

AirWelocity [mds] |D.E

for B weeks at a temperature of 23 C and relative

MHotes

Mixing Time [k |

tiser Speed [rpm) |

Record: 14 1 k[ M [M¥| 0f1

Data Field Field Description Data Type | Units
Test Conditions ID Reference ID and internal descriptor of test Text

conditions
Test Facility Link to Test Facility ID Number
Temperature Temperature of test facility air Number °C
Relative Humidity Relative humidity of test facility air Number %
Air Change Rates Air change rate of test facility Number 1/h
Air Velocity Velocity of test facility air near surface of material Number m/s
Mixing Time Mixing time of test facility air Number h
Mixer Speed Rotational speed of test facility mixing mechanism Number rad/s
Specimen Preparation | General description of preparation of materials for Text

experiment
Material Pre- Any pre-experimental procedures for the material Text
conditioning specimen
Notes Clarifying or additional information regarding test Text

conditions
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B Partition Coefficient

4 Chemical Mame |Eyclahe:-:ane j Analytical Method |Therma| dezorption GCAFID
M aterial Mame |EDDDD_pIywood j Mumber of Experiments
Test Conditions |EFOD00_Tables _1-3 | Motes

Partition Coefficient (g airdg material] 348
Standard Deviation [g air/g material]
Standard Enor (g air/g material) Partition Coefficient Record Mumber  [B

Record: 14| 4 Sk | M [Mk]of 11

Data Field Field Description Data Type Units
Chemical Name Link to Chemical ID Number
Material Name Link to Material ID Number
Test Conditions Link to Test Conditions ID Number
Partition Coefficient | Measure partition coefficient for given Number g air/
chemical and material g material
Standard Deviation | Standard deviation of partition coefficient Number g air/
measurement g material
Standard Error Standard error of partition coefficient Number g air/
measurement g material
Analytical Method Method used to measure chemical Text
concentration
Number of Number of experiments included in partition Number
Experiments coefficient value
Notes Clarifying or additional information regarding Text
partition coefficient value
Partition Coefficient | Internal tracking number for quality assurance Text

Record Number

checks

47




APPENDIX B: ContamLink 2.4 User Manual

Introduction

ContamLink is a tool that is used to facilitate the transfer of information from contaminant
emission databases to CONTAM as CONTAM source/sink elements. These databases contain
experimental contaminant modeling data, including source emission rates for volatile organic
compounds, inorganic gases and particles, particle deposition rates, sorption rates, and air
cleaning removal.

Getting ContamLink

ContamLink can be downloaded from CONTAM’s homepage
(http://bfrl.nist.gov/IAQanalysis/software/index.htm). Installation instructions can be found on
ContamLink’s download page.

Using ContamLink
The ContamLink main window has three parts: the menubar, the sidebar and the data viewer (see
Figure 1).

& CONIAM Lin =EX
Tools About Nenubar
Erowse D8 | D8 Search Resuits | CONTAM Library |

Sidebar Data Viewer

Figure 1. ContamLink main window.

Menubar

The Tools dropdown menu on the window bar includes the commands to open or search a
database, create a source/sink or super source/sink, or exit the program.
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Sidebar

The sidebar has three functions. The first is to browse a database’s contents. This is done with a
tree to show the hierarchy of the database. The second function of the sidebar is to show results
of searching the database. The third function is the library manager. This library manager is
similar to the one found in ContamW (Walton and Dols, 2005). Species and source/sinks that
are created in ContamLink can be managed here.

Data Viewer

The data viewer displays information from the database. The data shown depends on what is
selected when browsing or searching the database. The data viewer is not used with the library
manager.

Loading a database

A database can be loaded using Tools = Open Database from the menu or using the Ctrl+O
keyboard shortcut. The dialog shown in Figure 2 is then presented.

(+ EPA- Sources of Indoor Air Emissions | Browse

" NRC - Material Emission Database | Browse

(" Combustion Scurce Strength | Browse

(" Particle Deposition | Browse

(" Partition Coefficient | Browse
Carel

Figure 2. Choosing a database window.

Pick the type of database file to use on the left. Then use the corresponding browse button to
pick the database file to use. Databases are available on the CONTAM homepage
(http://bfrl.nist.gov/IAQanalysis/software/CONTAMILINK databases.htm) and the database
filenames match the respective “database type”. For example, the Particle Deposition filename is
“Particle Deposition.” After the database is successfully loaded, a dialog box will appear. Click
OK to begin using the database.

Browsing a database

After a database is loaded the contents of the database can be browsed. The browse tab, on the
sidebar, is used to show the hierarchy of the database. Most items in the hierarchy show
information in the data viewer, which correspond to a record in a table or multiple tables that are
joined together from the database. Each database has a slightly different hierarchy which is
presented below:

EPA Database

The first level of the EPA VOC source database shows the categories of materials contained in
the database. The next level provides the types of materials in this category (e.g., water-based
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paint is a type of Paint and Coating). Below each material type are specific studies that generated
emission results. Clicking on a study name shows a more detailed description of the material
used in the study. The different test conditions used for a specific study are listed in the next
level, with details in the data viewer window. Finally, all of the chemical compounds measured
are listed. Clicking on each compound shows emission rate results and model information in the
data viewer. Figure 3 shows the EPA VOC source database hierarchy with the test conditions
highlighted for the data viewer window.

& CONTAM Link - I:\Database\Final Databases\Renamed Final Databases\EPA Sourc...[= |[0|X]

Tools  About
Browse DB | DB Search Resuits | CONTAM Library | =

ADHESIVES
CABINETRY
CAULKS and SEALANTS
CLEAMIMG AGEMTS
FLOOR MATERIALS
FURMISHINGS
HWaC SYSTEMS and COMPOMENTS Cl
INSULATION PRODUCTS
MACHINES
MISCELLAMEDUS MATERIALS
OCCUPANTS and OCCUPANT ACTIMITIES
PAIMTS and COATIMGS
Lacquer
Qil-bazed finish
Puolyurethane coating
+- Solvent-bazed paint
+- Stain
Warnish
‘wiater-based finish
—I- Water-based paint
—|- Latex paint_CHAS?
Bl L atex Paint - stai
Ethylene glpcol
Propuylene glycol
2-[2-Butawpethawy)ethatol
Texanol
+- Latex Paint - gppsumn board_CHAST
Acmylic Paint_\VAaNS7
+- waterbourne Paint_WakNI7
W an
PERSOMAL CARE ITEMS
PESTICIDES
SPACE HEATIMG and COOFING EQUIP.
WwhsLL and CEILING MATERIALS .
w0OD PRODUCTS Air_Change_Rate

[ S e e R e R R A e B

FaE e e e S

Figure 3. Browsing capabilities of VOC source emissions database with ContamLink and
material test conditions results display.

NRC Database

The NRC VOC Source emission database has a similar hierarchy to the EPA VOC source
database (see Figure 4).
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2 CONTAM Link - I:\Database\Final Databases\Renamed Final Databases\NRC Mate... [= |[0]X]

Tools  Wiew  aAbout
Browse DB | DB Search Results | CONTAM Libray | =

+- Agzembly of M aterialz
+- Carpeting
+- Ceiling
+- Finishes
=1 Flooring
Brick, clay tile
Ceramic
Cork
Eposy
+]- Floor Azzemblies
Hardwoad
+- Hardwood Flooring
Limestone
Linaleum
Fubber
Stone
=1 Wirl
=1 Flooring [inyl Sheet; residential] (V1M 3]
+
+|- Flooring Wiyl Tile; Commercial; 12"<12"%1./8" [
+|- Flooring Wiyl Tile; Residential; no wax] [WINT)
Furnizhing Materialz
Furniture Components
Ingtallation Materials
Inzulation Materials
Interior Panels
(Office Equiprment
Structural Materials
w'all Covering

a0 s s Oy s o O

Air_Change_Rate
The air change rate in the chamber.

< ?

Figure 4. Browsing capabilities of NRC VOC source emissions database with ContamLink and
environmental test conditions results display.

Combustion Source Strength Database

The first level of the combustion source strength database hierarchy is category of combustion
appliance (see Figure 5). The next level includes the different types of appliances in each
category (e.g., kerosene space heater is type of space heater). Under each appliance type is a list
of specific studies, which, when highlighted, show the appliance and test facility specifications in
the data viewer. The next level lists different test conditions for each study with the specific
values given in the data viewer. The final level lists all contaminants measured in each study
with contaminant properties, emission factors, and model information in the data viewer.
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i2 CONTAM Link - I:\Database\Final Databases\Renamed Final Databases\Combusti... EI@FZI
Tools  about
Browse DB | DB Search Results | CONTAM Libray | 4

+- Cooking Appliance
=+ Space Heater
+- Gaz Space Heater
—|- Kerozene Space Heater
ce Heater K [radiant)
=l TAM7A Space heater k. R adiant
Mitrogen dioxide [NO2)

+- YAMTA Space Heater K [convection)
+- CACE3 A1 Space Heater K =
+- CACHE3 A2 Space Heater K
+- CACE3 W Space Heater K
+- GIRB2 Space Heater K
+- TR&SY K. white Flame Conv SH
+- TRABT K. Blue Flame Fad SH
+- APT 86 K. Conw H
+-APT BE K. RadH
+ - APT 86 K Two stage H
+- POR 24 White Flame
+- POR 84 Blue Flame
+- TAMAT Radiant space heater
+- TAMET Convective space heater
+- Wood Stove
+- Fireplace
+- Candle
+- Other
B

Area Yolume_ Rabo

Figure 5. Browsing capabilities of Combustion Source Strength database with ContamLink and
appliance and test facility specification in results display.

Particle Deposition Database

The particle deposition database is first organized according to the type of test facility used for
each deposition study (see Figure 6). The next level lists each deposition study for that type of
facility with reference and test facility details in the data viewer. The different test conditions for
each study is provided in the next level with specific values given in the data viewer. Finally,
specific particle sizes are listed with the associated deposition rates given in the data viewer.
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CONTAM Link - I:\DatabaselFinal Databases\Renamed Final Databases\Particle D... E|@|E|
Tools  About
Browse DB | DB Search Results | CONTAM Libray |

+

I O O O O v O s O O R e B ey B

Chamber_aBaAM
Chamber_BYvRS95
+ BYRI5_07
- BYR95_25

Ph_4.5_MMAD

Pd_5.4_MMAD
Chamber_CHES2
Chamber_CHESY
Chamber_HARYS
Chamber_LA&I02
Chamber_MOR9E
Chamber_MOMA7
Houze EMMOT
House FOGY7_BRE
Housze FOGY7 Fersley
Houze FOGY7_Jerzie
Houze _FOGS7_RH27
House HOW03
Houze OFFEH
House THASH
Houze L1394
Room_THADZ
“Werzel CRUISZ
Wessel OFKLISE
Wessel WANET

Air_Change_Rate

Figure 6. Browsing capabilities of Particle Deposition database with ContamLink and particle

deposition results in results display.

Partition Coefficient Database

The first level of the Partition Coefficient database hierarchy is a list of sorptive indoor materials
(see Figure 7). Under each material type is a list of sorption studies which displays more
information about the material in the data viewer. The next level lists the chemicals used in the
sorption study with information about the tests in the data viewer.

53




CONTAM Link - I:\Database\Final Databases\Renamed Final Databases\Partition ... [— |[0]X]

Tools  Wiew About
Browse DB | DB Search Results | CONTAM Libray | =) &
+- carpet
ceiling tile
—I- floor tile
= BODOOD_winpl_foor_tile
Ethylbenzens
Manane
Decane
Undecane Cl
drapemy
izl ation
furniture:
gypzum board
linoleum
0sE
other flooring =
other wall and ceiling material
particle board
+- plywood
sheet viryl flooring
wallpaper/vwallcovering
wiood flooring =
=]
~|
Air_Change_Rate

Figure 7. Browsing capabilities of Partition Coefficient database with ContamLink and partition
coefficient results in results display.

Searching a database

Searching the database makes it easier to find records in the database. Search the database by
using Tools = Search Database from the menu or using the Ctrl+S keyboard shortcut. The
dialog shown in Figure 8 is then presented.

The first step is to define the search parameters. The search parameters available vary depending
on the database that is used. Table 1 lists all of the available search parameters for each database.
On the dialog select a parameter, an operator and enter a value for the parameter. Then add that
parameter set to the query by pressing the Add button. When using more than one parameter you
also need to select if the parameters are to be used together using the AND operator. Or if the
parameters are to be used separately using the OR operator.
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FSearch

FParameters:

Materal Type

MNAICS

Contaminant Mame

CASN

Malecular Weight

Test Facilty Type

Sample Substrate

Product Age (h)
Temperature {C)

Relative Humidity (%)

Air Change Rate (1/h)
Source Model Type
Reference Name o
Degree of Reference LIKE

)

Parameter Value:

{« AND

" OR
Add Clear

Cancel | | SBarc:hl

Figure 8. Searching capabilities for VOC emissions database.

Initiate the search by pressing the Search button. A message bow will give the number of
records that matched the search parameters. The records can be found in the Search tab of the
sidebar. The search tab shows the same hierarchy as the browse tab but only includes the records
that matched the search query. The search results can also be browsed like the browse tab.
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Table 1. Search Parameters for each Model Input Database

Combustion Particle Deposition Partition
VOC Emission Rates | Emission Rates Rates Coefficients
Category Category Test Facility Type Material Type
Material Type Combustion Type Area/Volume Ratio Contaminant Name
NAICS Fuel Type (1/m) Molecular Weight
Contaminant Name Contaminant Name | Air Change Rate (1/h) Vapor Pressure (Pa)
CASN Contaminant Class | Mixing Mechanism CASN
Molecular Weight Molecular Weight Particle ID Test Facility Type
Test Facility Type Test Facility Type Mean Diameter (um) Temperature (°C)
Sample Substrate Facility Altitude Median Diameter (um) | R.H. (%)
Product Age (h) Fuel Consumption Particle Analytical Air Change Rate (1/h)
Temperature (°C) Rate (kJ/h) Method Reference Authors
R.H. (%) Equation Name Generation Method Year of Publication
Air Change Rate (1/h) | Reference Authors | Particle Composition Degree of Reference
Source Model Type | Year of Publication | Neutralized Particles?

Reference Authors
Year of Publication
Degree of Reference

Degree of Reference

Reference Authors
Year of Publication
Degree of Reference

Library Manager

The third function of the side bar is the library manager. CONTAM libraries are external files
whose purpose is to store pre-defined/user-defined simulation elements (schedules, wind
pressure profiles, airflow elements, and duct elements) for use in multiple CONTAM
simulations. The library manager is a way to easily create and manage these library files.
ContamLink allows the user to only manage species and sources, since these are the only
elements that are needed by ContamLink. Other elements like filters that can use the species in
these libraries need to be defined in ContamW. Those elements will remain in the library when

it is saved.

Library File

The user may either open an existing species-related library file or create a new one through
ContamLink. To open an existing file press the "Browse" button and select the appropriate
library file. The name of the library file opened and any description provided in the file will be
displayed in the respective name and description fields. To manually create a new library file
press the "New" button (see “Creating CONTAM Sources/sinks from a Database” to
automatically add species and sources to library file). This will provide a clear field in the
Library Elements part of the dialogue box. After adding new elements to the Element name list
the list may be saved as a new CONTAM Library file.
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Species and Source/Sinks

This is a list of species and source/sink elements present in the current library file. A more
detailed description of the element will be displayed below the Element name list, if a
description for the element is available.

There are a few options to add and remove elements from the list. A new element may be created
by pressing the new button then following the appropriate steps to create a new element.
Elements already in the library file may be modified by first selecting them from the list and
pressing the edit button. If a species is not used by a source/sink in the library file it may be
removed by selecting it from the element list and then pressing the delete button. Source/Sinks
can always be deleted from a library.

Creating CONTAM sources/sinks from a database

CONTAM source/sinks are created using a wizard to define species and source/sink elements.
By either searching or browsing a database, records from the database are chosen to be the basis
for a CONTAM source/sink element. The lowest items in the browse tree or search tree (either
contaminant names or particle sizes) correspond to a CONTAM source/sink element. Right click
on one of these items and select Create Source/Sink from the context menu (see Figure 9). A
wizard is started to create a source/sink. The wizard can also be started using Tools = Create
Source/Sink from the menu or using the Ctrl+C keyboard shortcut.

Tools About
Browse DB l OB Search Results | CONTAM Librany El

ADHESIVES
CABIMNETRY
CALLKS and SEALANTS
Caulk, general
= Sealant, general
= Water Sealant_KELSS
= Water_sealant_KELFS_1

Toluene Disocyanzts

Toluene Diisocyan Create Source/Sink

+- Water_Sealart_KELSS
CLEAMING AGENTS
FLOOR MATERIALS ] T

+

+

+ [+

Figure 9. Automatically adding a source/sink to library manager using ContamLink wizard.

Pick a species

If a species exists in the current library then you will be given the opportunity to reuse a species
for the source being created. Otherwise the wizard will start with the next step. You can select to
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create a new species or use an existing species. Information about the species selected from the
database is shown on the left side of the window (see Figure 10).

Below is species related data from the selected database record. Pick a species for the new source to use. Itcan be a
new species or an existing species in the library.
=]
{* Create a Species
(" Use an existing Species
o
Name
The name of the contaminant.
Cancel Next =

Figure 10. Selecting a species for library file.

Define a Species

If there is no existing species or an existing species was not used then you have to define a
species for the source/sink to use (see Figure 11). The species being defined can be edited on the
right side of the window. Information about the selected species from the database is shown on
the left side of the window. The name of the species from the database is reused. Because there
is a limit on the length of a species name the name may be trimmed. Also, there cannot be any
spaces in the species name. The full name is put into the description. If available the molecular
weight is also taken from the database.
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'Define Species

Species related data from the selected database record is below
to assist in defining the species.

Define the species for the source/sink below. Some fields have
been populated with data from the selected database record.

E contaminant Properties

B Basic Properties
Description Chloroform Also known as trichlo

Chloroform

The name of the contaminant.

B Species Properties
s trichloromethane Decay Rate (1/5) 0

Default Concentration o (ka/kg)

Diffusion Coefficient 11.99999994947575E-05 (m3/s)

Effective Density 0 (kg/m=)

Mean Diameter ‘o (m)
Molecular Weight (lkg/maol) l119
Simulated |False

Specific Heat 1000 (1/kgk)
Trace True

Name Name

The name of the elemeant

Cancel |

Mext = |

Figure 11. Defining a species using ContamLink wizard.
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Picking a Source/Sink Model

Next a source/sink model must be chosen. Some model selections may be limited depending on
the database being used due to what is expected to be in those databases. Information about the
model from the database is shown on the left hand side of the wizard (see Figure 12).

x|

Below is model/equation information from the selected database Select a CONTAM Source/Sink Model below.
record.

=

&

Constant Coefficient

Pressure Driven

Cutoff Conentration

Decaying Source

Boundary Layer Diffusion Controlled
Burst Source

Deposition VYelocity

Deposition Rate

Power Law

@ e @ e e e e e e

Peak Model

..Equation
| The equation of the model.

Cancel Next =

Figure 12. Selecting a CONTAM source/sink model using ContamLink wizard.
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Defining the Source/Sink

When defining the source/sink some fields will be initialized with values from the database
record. Some of the information from the database records is shown on the left side of the
window (see Figure 13). After defining the source, the wizard is complete and the new species
and source/sink will be shown in the library manager.

Information from the selected database record is given below to
assist in defining the source/sink.
-l

Name
The name of the contaminant.

Cancel

P
&= Define Source r:ﬂ

Define the source/sink below. Some fields have been
populated with data from the selected database record.

B
Description

=]

Species Name
=
Generation Rate
Removal Rate

Name
The name of the element

ToluenelDiisocya

315000 (kg/s)
0 (ka/s)

Mext =

Figure 13. Defining a source/sink using ContamLink wizard.

Creating a Super Source/Sink from a database

The super element allows multiple elements of the other types to be combined into a single
element. This can reduce repetitious work required to create multiple sources throughout a
building by allowing multiple sources to be represented by a single icon on the SketchPad.
Creating a super source/sink is similar to creating a simple source/sink, however the process is
started at a different level in the Browse or Search tree (see Figure 14). To create a super
source/sink you select the level that corresponds to study test conditions, which is one level
above the selection point for a simple source/sink.
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IE CONTAM Link - I:\Database\Final Databases\|AQ-SIAE(34-05).

Tools About

Browse DB | DB Search Resuts | CONTAM Library | =

- ADHESIVES
- CABINETRY
= CALULKS and SEALANTS
. Caulk, general
=) Sealant, general

= Water Sealant_KELS3 CE_fea
: d W ater_sealant_KEL99_& El Test Conditions

- Toluene Dilsocyan: Create Source/Sink

- " Toluene Diisocyanz :
) Vater_Sealant. KELS3 Create Super Source/Sink

-

L]
%]
]

1. | [0

=]

il 5 O 4
i

=]

alinlualonlm
TN T]
]

[
[=
:
il
i
:

- CLEANING AGENTS " ,_ Ty
- FLOOR MATERIALS = dual_VC
- FURNISHINGS Sum_VOC

Figu re 121Cr:3€1t1ng a _supér source/sink using Contéinfi-rlik_Wiz;a-r-(l..

Another difference when creating a super source/sink is that there is an additional step that is
done first in the wizard. This step entails selecting which contaminants to include in the super
source/sink (see Figure 15).

k& Select what to include in the super source.

On the right is a list of species that are associated with the material that was selected. Check the ones that you want to be
included as sources in a super source. Information about the species will be shown on the left when it is selected on the right.

B Contaminant Properties ™l Toluene Diisocyanate
4-34-9 vl Toluene Diisocyanate

Molecular_Weight 174

Name oluene

Name
The name of the contaminant.

e |

Figure 15. Selecting contaminants to include in the super source using ContamLink wizard.
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Each of these contaminants will have to have a species and a simple source/sink defined. The
definition of these species and source/sinks has the same procedure as defining any other simple
source/sink. These simple source/sinks will then be included in the super source/sink. After the
simple source/sinks are defined you define the super source.

W= Edit New Super Source P
G 1

MName Water_sealant_K
Description Water_sealant_KELS3_21

=
Click the button to the right o edit the sub sources. [

SubSources
The source elements that included in this super source.

Cancel | ok |

Figure 16. Defining subsources that make up super source using ContamLink wizard.

You can edit the sub source/sinks by pressing the small button by the right edge of the window,
which is present in the SubSources row when it is selected. It will bring up the dialog box in
Figure 17.
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Sub Source Elements Awailable Source Elements
Sub Source Name Sub Source Type
585
subsource 1 Constant_Coefficient << Add <<
subsource? Constant_Coefficient subsource?
Delete
Edit Element
MNew Element
Contaminant
TolueneDisocya
Model
Constant Coefficient
Description

Figure 17. Defining subsources that make up super source using ContamLink wizard.

The simple source/sinks included in the super source/sink are shown on the left side of the
window. On the right side of the window is a list of the available simple source/sinks that can be
included in the super source/sink. One can edit the simple sources or create new simple
source/sinks from this dialog. The user can also add or delete simple source/sinks to/from the
super source/sink.

When finished defining the super source/sink and closing the dialog box with the OK button, the
super source/sink will appear in the library manager.

64



	 
	 
	INTRODUCTION
	 INDOOR AIR QUALITY MODELS AND INPUTS
	Table 1. Source models used to characterize source emission rates in CONTAM.
	 MODEL INPUT DATA SOURCES

	 MODEL INPUT DATABASE STRUCTURES AND TOOLS
	ASTM Full-Scale Chambersa
	Product history

	Introduction
	Getting ContamLink
	Using ContamLink
	Menubar
	Sidebar
	Data Viewer
	Loading a database
	Browsing a database
	EPA Database
	NRC Database
	Combustion Source Strength Database
	Particle Deposition Database 
	 
	Partition Coefficient Database

	 
	Searching a database
	Library Manager
	Library File
	Species and Source/Sinks

	Creating CONTAM sources/sinks from a database
	Pick a species
	Define a Species
	 Picking a Source/Sink Model
	 Defining the Source/Sink

	Creating a Super Source/Sink from a database



		Superintendent of Documents
	2022-04-13T09:10:49-0400
	Government Publishing Office, Washington, DC 20401
	Government Publishing Office
	Government Publishing Office attests that this document has not been altered since it was disseminated by Government Publishing Office




