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Overview

Introduction

RISK Version 1.7 is an update of the indoor air quality model RISK.  The model was updated to allow analysis of the impact of multiple pollutants on the indoor environment.  The model was specifically updated to allow analysis of particulate XE "particulate"  matter on the indoor environment and contains many features that are unique to the modeling of particulate matter.  :

	All of these features can be used for gaseous pollutants as well as particulate XE "particulate"  pollutants.  The main difference is that the model provides default values for particle deposition, penetration XE "penetration"  through the building XE "building"  fabric, and air cleaner efficiency as a function of particle diameter.   \definition "multiple pollutant" 
	The specific multiple pollutant XE "pollutant"  changes made to the model to allow analysis of the impacts of particulate XE "particulate"  matter 

· Particle deposition was added,

· Particle penetration XE "penetration"  through the building XE "building"  fabric was added,

· Particle sources XE "sources"  were added,

· Time-varying outdoor concentration XE "concentration"  was added, and

· Air cleaner XE "Air cleaner"  efficiency as a function of particle diameter was added.

Although particulate XE "particulate"  sources XE "sources"  are allowed in the model, the model does not provide defaults or guidance on the source XE "source:source data"  models that should be used.  Research on indoor particulate sources is underway and as soon as data from this research is available, models and suggested values for indoor particulate sources will be added to the model.


This brief addition to the documentation mostly covers the changes made in version 1.7 and is not the full documentation for the model.  The full documentation is provided on the CD and should be read.  This supplemental documentation is available as part of the online help system.  It can be reached by selecting Help 


Location of file

The program files are normally stored on your hard disk in the program files folder.  You can change this at setup.

The files that the program uses and/or creates are located by default in the following folders:

Temporary files

 located in the c:\temprisk folder

Building data files
located in the risk\building XE "building"  folder (e.g. if the exe file is installed in the c:\program files\risk folder, the building data files are installed in the c:\program files\risk\building folder.

Scenario data files

Located in the risk\scenario folder.

These file locations can be changed by selecting options file locations from the main menu. (Alt O F).  The form shown in Figure 1 will be displayed
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Figure 1. Form used to change file locations.

Each file location must be changed separately.  That is if you want to change both the building XE "building"  and scenario file locations, you must enter the new building file location and press apply and then enter the new scenario file location and press apply.

Note that if you want to make the change in file locations permanent, you must save the RISK.INI file by selecting File Save from the menu.  

After you have made all the file location changes you want, select File Return to return to the main menu..

 Features of RISK that are not implemented in V1.7

This version of RISK V1.7 should be looked at as an interim or beta version that is supplied because of the interest in indoor particulate XE "particulate"  matter.  Some of the features of RISK are not implemented.  Future releases of V1.7 will implement the unimplemented features.  

RISK Calculations

A limited set of  risk XE "risk"  calculations is implemented in this release.  The time greater than irritant concentration XE "concentration"  is implemented.  Other risk calculations are not implemented.  All risk calculations will be implemented in the next version of the model.

Plots

The graphics routines provided by the model do not always work properly. This feature will be included in the next release.

Printing results

The printing features of the model do not work properly.  Printing is not disabled, but the information printed is limited to the first pollutant XE "pollutant"  and may be incomplete.

Model overview

Introduction

RISK V1.7 is designed using the concepts of buildings and scenarios.  The fixed information about a building XE "building" , the number of rooms XE "rooms" , the room dimensions, and the arrangement of the rooms is contained in a building file.  The changing information; sources XE "sources" , sinks XE "sinks" , air exchange, room-to-room flows, etc. is contained in scenario XE "scenario"  files.  The steps in using the model are 

1. define the building XE "building" , 

2. save the building XE "building"  information to a file, 

3. define the scenario XE "scenario" , 

4. save the scenario XE "scenario"  to disk, 

5. and run the model.  

Repeat the scenario XE "scenario"  definition model execution process for each scenario of interest. 

RISK provides tabular output XE "output"  of the results of the calculations.  Full exposure XE "exposure"  and concentration XE "concentration"  output are  provided in tabular form.  The calculated results can also be saved to disk for later analysis.

Building

In model terms a building XE "building"  is a collection of rooms XE "rooms"  and their interconnections. Room dimensions and room-to-room interconnections, but not room-to-room air flows, are fixed for a given building.  The actual values of room-to-room air flow and air flow between the building and the outdoors can be changed for the various scenarios.  A building may have an unlimited number of scenarios associated with it.

Scenario

In model terms a scenario XE "scenario"  is a collection of data for a given building XE "building"  that can change from model run to model run.  All information on sources XE "sources" , sinks XE "sinks" , air flow rates, individual activity patterns, type of pollutant XE "pollutant" , and risk XE "risk"  factors is included in the scenario.  

Data input

Data are entered into the model using a "fill in the form" interface.  The data in the form are not available for use by the program until they are "transferred XE "transfer" 

 XE "transfer" 

 XE "transfer" 

 XE "transferred" " from the data entry XE "data entry"  form to the model.   Data are transferred from the data entry form to the model by selection the transfer command from the file sub-menu XE "menu" , or by clicking on the transfer button provided with the various data entry screens.

Model output XE "output" 
Tables

In addition to the graphs XE "graphs" , the model provides numerous tables displaying the results of the calculations.  The tables include:

· Concentration XE "Concentration"  versus time table XE "table" .

· Exposure XE "Exposure"  versus time table XE "table" .

· Average exposure XE "Average exposure"  versus time table.

Data in the output XE "output"  tables may be copied to the Windows clipboard and pasted into other Windows applications.  This is a convenient way to enter data into a graphics package for plotting.

Files

	Most files are comma delimited.  As part of the re-write this is being changed to tab delimited because tab delimited is the default in many spread sheets \definition "comma or tab" 
	The results of the calculations can be saved to a disk file XE "disk file" .  This file is a comma or tab delimited file that can be read by many spreadsheet and graphics packages.


Model assumptions

The model is based on two assumptions:

1. All rooms XE "rooms"  in a building XE "building"  are well mixed XE "well mixed" . 

2. Mass is conserved.

Assumption 1 means that the concentration XE "concentration"  leaving the room through all exits is the same as the concentration in the room.  The assumption that the rooms XE "rooms"  in a building XE "building"  are well mixed XE "well mixed"  does not mean that the building is well mixed.  Individual rooms in a building may have different concentrations.

A room in the model does not always equal a room in the physical building XE "building" .  For example, a single large room may need to be divided into two or more model rooms XE "rooms"  to meet the well mixed XE "well mixed"  assumption.  And several physical rooms may be treated as a single room in the model.  

Assumption 2 means that the amount of air entering a room must equal the amount of air leaving the room.  This assumption also means that the amount of outdoor air XE "outdoor air"  entering the building XE "building"  as a whole must equal the amount of air leaving the building for the outdoors.   The model will warn the user if the mass balances XE "mass balances"  are incorrect.  However, the model will not balance the flows for the user.  The user is responsible for ensuring that the flows balance.

Running the model

The overall structure of the model has not changed.  The model is menu XE "menu"  driven.  The user selects the action the model should take by selecting menu items.  The action may be data entry XE "data entry" , calculation XE "calculation" , data display XE "data display" , or some file action.

Support XE "Support" 
Support XE "Support"  for the model is provided on an "as time is available" basis.  Report bugs and problems to L. E. Sparks, U. S. EPA,  National Risk Management Research Laboratory, Air Pollution Prevention and Control Division, Indoor Environment Management Branch, MD-54, Research Triangle Park, NC 27711; e-mail address is:

Sparks.les@epa.gov.  

Suggestions for improving the model are welcome. 

Be sure to read the README and other .txt files on the distribution disk for information on the model that was developed after the manual was written.  These files contain the latest information on bugs, bug fixes, source XE "source:source data"  and sink XE "sink:sink data"  results, and other important information.

One final note about the model.  The answer supplied by the model is only as good as the data input.  This is especially true of risk XE "risk"  estimates as the following paragraph indicates.

Risk estimates based on currently available data are projections containing a great deal of uncertainty.  This is particularly true when using a model such as this one to calculate risk XE "risk"  estimates for individuals, because such numbers as carcinogenic potency, upon which the model depends for calculating individual and population cancer risk, are projections of population risks based upon a variety of extrapolations and assumptions.  Risk estimates generated by models such as this one are useful mainly for the purposes of comparing scenarios rather than for determining absolute risks to individuals or populations
Data Entry

Introduction

RISK V1. uses a fill in the form data entry XE "data entry"  method.  The building XE "building"  data entry form has not changed.  Data entry for the scenario XE "scenario"  information has changed significantly and these changes are discussed below.

Main Scenario Form XE "Main Scenario Form" 
The main scenario XE "scenario"  form is used to enter general information describing the scenario and through the menu XE "menu"  at the top of the form allows selection of additional data entry XE "data entry"  forms. 

There are four parts to the main scenario XE "scenario"  data entry XE "data entry"  form: The menu XE "menu"  bar at the top of the form, the table XE "table"  at the left of the form, two drop down boxes at the right of the form, and the radio button box at the lower right of the form.  The menu bar is used to select actions and data entry forms.  The table is used to enter data describing the scenario.  The first drop down box is used to select the type of pollutant XE "pollutant"  being modeled and the second drop down box is used to select the type of HVAC XE "HVAC" .  And the radio buttons are used to select units that will be used in the model calculations and for the display of results.  

The main scenario XE "scenario"  form is shown in  Figure 2.
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Figure 2. Main scenario form for RISK V1.7.

Main scenario XE "scenario"  data table XE "table" 
Scenario name is the name you use to set this scenario XE "scenario"  apart for other scenarios. Comments is any information you want to enter about the scenario.

Overall ACH is the overall building XE "building"  air exchange rate XE "air exchange rate"  in units of 1/h. Constant ACH is used to tell the program if the air exchange is constant for the duration of the scenario XE "scenario"  simulation.  If the air exchange rate is not constant, you must enter the air exchange as a function of time data under the natural flows menu XE "menu"  item.  See the main documentation for additional information.

Constant HVAC XE "HVAC"  tells the model whether or not the HVAC flows are constant for the duration of the simulation.  If the answer is No, then you must enter the flows as a function of time under the HVAC menu XE "menu"  item.  See the main documentation for additional information.

Number of pollutants is used to enter the number of pollutants modeled in the current simulation.  The maximum is 8. Data for the pollutants is entered under the Define Pollutants menu XE "menu"  item.

Constant outdoor conc is used to tell the program if the outdoor concentrations changes with time.  Outdoor pollutant XE "pollutant"  concentrations are entered as part of the Define Pollutant menu XE "menu"  item.

Years simulated and Hrs simulated define how long the model is to calculate. You can enter the data in either place.  

Initial concentration XE "concentration"  is not used but the number displayed is the initial indoor concentration for the first pollutant XE "pollutant" .  Initial indoor concentrations are entered under the define pollutants menu XE "menu"  item.

Outdoor concentration XE "concentration"  and building XE "building"  penetration XE "penetration"  are not used.  This information is entered under the define pollutants menu XE "menu"  item.  If numbers are displayed, they are the data for the first pollutant XE "pollutant" .

Class of pollutant XE "pollutant"  mirrors the information selected using the class of pollutant drop down text box.

The risk XE "risk"  information, irritant concentration XE "concentration" , cancer risk, and reference dose are not used.  The data for these parameters is entered as part of the define pollutant XE "pollutant"  menu XE "menu"  option.

Number of occupants is the number of occupants for exposure XE "exposure"  calculations.  Maximum value is 3.

Long term options is not implemented.

Master file is the file name you  want to use for the various files created by the program.

Type of pollutant XE "pollutant" 
The type of pollutant XE "pollutant"  being modeled is selected using the drop down box at the top right of the form.  Available types are PM (particulate XE "particulate"  matter), VOC XE "VOC" , Ozone, and other.  Select the type of pollutant by clicking on the down pointing triangle and then selecting the appropriate type from the list. 

Type of HVAC XE "HVAC"  system XE "HVAC system" 
The type of HVAC XE "HVAC"  system XE "HVAC system"  is enter the nature of the HVAC system  Available types of commercial and residential. The term for the HVAC system is determined by the design of the HVAC system and the location of filters in the system.  In a commercial system where mechanical ventilation is provided by the HVAC system, air is returned to the HVAC system from most rooms XE "rooms" , and air cleaners are located after the outdoor air XE "outdoor air"  and room air are mixed  In a residential system air is returned to the HVAC system in one or a few locations and air cleaners are located in the return.

Select the type of HVAC XE "HVAC"  system XE "HVAC system"  by clicking on the triangle and selecting the item from the list.

Concentration Units used for calculation XE "calculation" 
The radio buttons are used to select the units that will be used in the calculations and displayed.  Available units depend on the type of pollutants.  For particulate XE "particulate"  matter the options are Number per cc, micrograms per cubic meter, and milligrams per cubic meter.  For gaseous pollutants the options are parts per million (ppm), micrograms per cubic meter, and milligrams per cubic meter.  Click on the circle to select the units.  Note that the model allows you to enter data on the outdoor concentration XE "concentration"  and the initial indoor concentration in units other than those selected here. 

HVAC XE "HVAC"  data entry XE "data entry" 
HVAC XE "HVAC"  is selected to enter data describing the HVAC system XE "HVAC system" .  Data on HVAC flows are entered here.  Flow data entry XE "data entry"  is the same as in previous versions and you should check the main documentation.  Air cleaner XE "Air cleaner"  data has changed.

Air cleaner XE "Air cleaner"  data

If the HVAC XE "HVAC"  system XE "HVAC system"  has an air cleaner, select air cleaner and you will see the air cleaner definition form.  The form allows selection several air cleaners built into the model.  Click on the triangle and select an air cleaner from the list.

The efficiency as a function of particle diameter for the built in air cleaners is shown in  Figure 3.
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Figure 3. Efficiency as function of particle diameter.

Define pollutants

The major change in scenario XE "scenario"  data entry XE "data entry"  is the new define pollutants menu XE "menu"  item.  This menu item is used to define the pollutants being modeled.  When Define pollutants is clicked, a new data entry form is loaded.  It is shown in Figure 4.

The table XE "table"  is used to enter the name of the pollutant XE "pollutant"  and its density (for particles) or molecular weight for gases.  For particulate XE "particulate"  matter, the pollutant name is the particle diameter in micrometers.  The density is grams per cubic centimeter.  Convert diameters is not implemented.  This form is also the place to enter risk XE "risk"  information:

· Irritant concentration XE "concentration" 
· Reference concentration XE "concentration" 
· Reference dose

· Cancer risk XE "risk" .
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Figure 4. Define pollutants form.

 Set concentrations

To enter the outdoor concentrations and initial indoor concentrations, click on define concentrations.  A drop down menu XE "menu"  giving the option to enter outdoor concentration XE "concentration"  or initial indoor concentration is displayed, Figure 5. Click on the concentration you wish to enter.  
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Figure 5. Set concentration menu item.

Initial indoor concentrations

To enter the initial indoor concentrations, i.e. the concentration XE "concentration"  in each room at time t=0, click on Initial indoor concentration to display the data entry XE "data entry"  table XE "table"  shown in Figure 6
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Figure 6. Set initial indoor pollutant concentrations form.

Note that you must specify the units used to enter data on this form.  These do not have to be the same units you specified on the main scenario XE "scenario"  data form.  The program will convert the units used to enter data, to calculation XE "calculation"  units.  You can see the converted units by scrolling through the table XE "table"  to the right.  Note that the column headings show the units. After you have entered the initial indoor concentration XE "concentration"  for all the rooms XE "rooms" , click on transfer XE "transfer"  or file transfer to transfer the data entered into the model.

Outdoor concentration XE "concentration" 
To enter the outdoor concentration XE "concentration" , click on Outdoor concentration to display the form, Figure 7   Note that you must specify the units used on this form.  The units do not have to be the same as those used for initial concentration or on the main scenario XE "scenario"  form.  The program will convert all the data entered to use the units specified on the main scenario data entry XE "data entry"  form.  When you have entered all the data, click on transfer XE "transfer"  or file transfer.
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Figure 7. Set outdoor concentration form.

Calculate default deposition velocity

If you want to use the default values of particle deposition velocity (the same as the sink XE "sink:sink data"  adsorption constant) \Relate "PMModel.doc!2", "sink adsorption constant)" \D2HTargetDefault , click on this menu XE "menu"  item.  The program will calculate deposition velocity for the particle diameters you entered.  Do not forget to enter  the sink XE "sink:sink data"  data using the general sink or room sink XE "sink:sink data"   entry form.  You must enter the value of area where deposition occurs.  
Define penetration XE "penetration" 
Click on define penetration XE "penetration"  to enter data on penetration of the pollutants through the building XE "building"  shell or fabric.  A penetration of 0 means that none of the pollutant XE "pollutant"  from the outdoors enters the building.  A penetration of 1 means that all the pollutant from the outdoors enters the building.  The data entry XE "data entry"  form is shown in Figure 8:  If you want to use the model defaults, click on Calculate defaults.

When you have entered all the data, click on transfer XE "transfer"  or file transfer.
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Figure 8. Penetration through building XE "building"  shell data entry form.

Convert diameters

Convert diameters is used to convert from physical to aerodynamic or aerodynamic to physical diameters.  The model uses physical diameter for all calculations.

This feature is not implemented.

Room data

Data to define changeable data, mainly the source XE "source:source data"  and sink XE "sink:sink data"  data, for the various rooms XE "rooms"  are entered by selecting the Room item from the main scenario XE "scenario"  form.  This displays the room form, Figure 9:  The first from allows you to enter the number of sources XE "sources"  and sinks XE "sinks"  in each room
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Figure 9. Room data form.

Entering source XE "source:source data"  data

.  You can enter source XE "source:source data"  data by clicking on the source XE "source:source data"  column on the room where the source XE "source:source data"  is.   Or by clicking on the Room Sources menu XE "menu"  item.

Regardless of whether you click on the column for the room when the source XE "source:source data"  is or if you click on Room Sources, the source XE "source:source data"  data entry XE "data entry"  form is loaded.  The form is shown in Figure 10.  Note that if you have not entered the number of sources XE "sources"  in the room, you can not enter source XE "source:source data"  data..
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Figure 10. Source data entry using Room Sources.

This form allows you to select the source XE "source:source data"  model, define the source XE "source:source data"  name, size, and on off cycles, and then enter the model parameters for each of the pollutants emitted by the source XE "source:source data" .  The available source XE "source:source data"  models are discussed in the main documentation.  The feature calculate mass transfer XE "transfer"  coefficient is not implemented.

Entering sink XE "sink:sink data"  data

To enter sink XE "sink:sink data"  data, from enter the number of sinks XE "sinks"  in each room into the room form.  Then click on the sinks column to load the Room Sink data entry form, Figure 11
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Figure 11. Room sink data entry form.

Sink data must be entered for each pollutant XE "pollutant" . Move from pollutant to pollutant using the up/down control shown by the triangles.  The sink XE "sink:sink data"  parameters are ka (the deposition velocity \Relate "PMModel.doc!1", "deposition velocity" \D2HTargetDefault  if particulate XE "particulate"  matter is being modeled) , the adsorption rate constant; kd, the desorption rate constant; and the area of the sink

Sink data can also be entered using the general sink data entry form.  Load this form by clicking on Sinks  and then clicking on General.  This will load the sink XE "sink:sink data"  data entry XE "data entry"  form, Figure 12: Sink data must be entered for each pollutant XE "pollutant" . Move from pollutant to pollutant using the up/down control shown by the triangles.  The sink XE "sink:sink data"  parameters are ka (the deposition velocity \Relate "PMModel.doc!1", "deposition velocity" \D2HTargetDefault  if particulate XE "particulate"  matter is being modeled) , the adsorption rate constant; kd, the desorption rate constant; and the area of the sink XE "sink:sink data" .  

If you are modeling particulate XE "particulate"  matter and if you allowed the computer to calculate deposition velocities, the deposition velocities are shown in the ka column.  
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Figure 12. General sink data entry form.

Entering occupancy XE "occupancy"  data

Information on the occupants of the building XE "building"  is entered by selecting the Occupancy menu XE "menu"  item on the main scenario XE "scenario"  form.  The occupancy XE "occupancy"  data entry XE "data entry"  form, Figure 13, allows you to enter data about the occupant.  See the main documentation for more information.  The one change that was made in version 1.7 is the data entry averaging time in hours.  Version 1.7 allows you to calculate an average exposure XE "exposure"  over some averaging time.  The averaging starts at 0.    For example, if the model runs for 6 days, an averaging time of 24 hrs can be used to calculate the daily average exposure XE "average exposure" .  An averaging time of  1 hour will give the average exposure for each hour of the simulation.
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Figure 13. Occupancy data entry.

Calculation options

Overview

After all data for the scenario XE "scenario"  are entered, click on transfer XE "transfer"  to make the data available to the program and to load the building XE "building"  data entry XE "data entry"  form.  Click on Calculate to drop down the list of calculate options.  The only change is Calculate average exposure XE "exposure" . This option allows calculation XE "calculation"  of average exposure XE "average exposure"  using the averaging time entered in the occupancy XE "occupancy"  data entry form \Relate "PMModel.doc!3", "occupancy data entry form" \D2HTargetDefault .  If you are calculating the effects of particulate XE "particulate"  matter, the average exposure calculation will calculate the average exposure and the log normal XE "log normal"  particle size distribution that fits the average exposure.
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Figure 14. Main form for RISK showing calculate options.

Displaying results

Overview

After all the calculations are complete, you can display the results in tabular form by clicking on Display.  A drop down menu XE "menu"  list will appear. Each of these options is discussed briefly below.

Summary

The summary XE "summary"  display provides summary information about the calculated results. The summary display is shown in Figure 15
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Figure 15. Summary results display.

.

Concentration

To display concentration XE "concentration"  click on the Concentration.  A table XE "table"  of concentration versus time for each pollutant XE "pollutant"  in the rooms XE "rooms"  is displayed as shown in Figure 16:  The data are organized by pollutant.  Thus the data for the first pollutant in all rooms are shown before the data for the second pollutant. The column headings show Concentration pollutant number and room number.  Thus the label Conc 0 1 means the concentration for pollutant 0 (the first pollutant) in room 1. You  can copy the data in the table to the Windows clipboard and then paste it into another application, such as a spreadsheet.  You can save the data in the table to a disk file XE "disk file"  by selecting File Save.  The data are saved as a comma delimited (will be changed to tab delimited soon) file that can be read into other applications.   The data in the file are organized by room.  So when the data are read into a spreadsheet, for example if 2 pollutants are modeled in 2 rooms, the first row will have time in the first column, the concentration for pollutant 1 in room 1 in the second column, the concentration for pollutant 2 in room 1 in the third column, the concentration for pollutant 1 in room 2 in the forth column, and the concentration for pollutant 2 in room 2 in the fifth column.  
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Figure 16. Results display.

Displaying exposure XE "exposure" 
There are three types of exposure XE "exposure"  that can be displayed, instantaneous, cumulative, and average.  If the pollutant XE "pollutant"  type is particulate, XE "particulate"  the average exposure XE "average exposure"  table XE "table"  will show the  mean diameter and geometric standard deviation  for the log normal XE "log normal"  fit to the average exposure XE "average exposure" .

Saving results

Overview

The results of the calculations can be saved to disk file XE "disk file"  by selecting File Save Results from the main or building XE "building"  form.  This will display a list of menu XE "menu"  options as shown in Figure 17:
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Figure 17. File save results options.

Saving concentration XE "concentration"  results

Concentration results are saved by selecting File Save Results Save Concentration from the main menu XE "menu" .  The file structure of the concentration XE "concentration"  file is:

Column 1 is the elapsed time

Column 2 is the concentration XE "concentration"  for the first pollutant XE "pollutant"  in room 1

Column 3 is the concentration XE "concentration"  for the second pollutant XE "pollutant"  in room 1 and so on until all the pollutant concentrations in room 1 are displayed.

Then the pollutant XE "pollutant"  concentrations in the second room are displayed and so on.

Importing results into a spreadsheet

Introduction

The results of calculations can be imported into a spreadsheet for data analysis, graphing, or obtaining hard copy.  Results can be imported by copy and paste from the tables displayed by the RISK program or by saving the calculated results and then reading the saved files into the spreadsheet.

Using copy and paste

The tables displayed by the RISK program allow information to be copied from the table XE "table"  to the Windows clipboard.  The data can then be pasted from the clipboard into a spreadsheet.  To copy information from a table you first highlight the data that you wish to copy to the clipboard.  If you wish to copy an entire column from the table, you can click on the first row of the column.  To select multiple columns, click on the first row of the first column and then scroll across the first row of the table while holding the left mouse button down.  After you have highlighted all the data you wish to copy to the Windows clipboard, click on the Edit menu XE "menu"  item (or press Alt E) and then select copy from the drop down menu.

When you have copied the data to the Windows clipboard, load the spreadsheet program and then click on Edit (or press Alt E).  Select the paste item from the drop down menu XE "menu" .  This will paste the data from the table XE "table"  into the spreadsheet. 

Note that if you are copying a large amount of data to the clipboard, several seconds may be required to complete the operation.  The paste option will not be displayed until all the data are copied from the table XE "table"  in RISK to the clipboard.

Note that the time resolution provided by copy and paste is lees than the time resolution provided by reading the stored data files.

Using the files saved by RISK

All of the results files saved by RISK are comma or tab delimited files.  This means that they can be read into any spreadsheet that can read delimited ASCII files.

Particulate matter example

Introduction

This chapter provides an example showing how to use the model.  The example is based on EPA's IAQ research house.  The example is for the case of no sources, changing outdoor particulate concentrations and changing air exchange rates.

Data Entry

The Building

The IAQ research house will be modeled as a 9 room building XE "building" .  The rooms in the building are and their dimensions  shown in the Table

Table I Dimensions for rooms in IAQ research house.

	Room #
	Room Name
	Volume
	Height

	1
	Den
	67
	2.44

	2
	Kitchen
	20
	2.44

	3
	Living room
	78
	2.44

	4
	Hall
	12
	2.44

	5
	Corner bed room
	32
	2.44

	6
	Front bed room
	34
	2.44

	7
	Master bedroom
	42
	2.44

	8
	Main bath
	12
	2.44

	9
	Master bath
	10
	2.44


In the main data entry form, enter 9 for number of rooms then click on Rooms and enter the volume and height.  Then click on Calculate missing dimensions.  The completed form should look Figure 18.

[image: image19.png]1AQ model for
Fle Edt Toos Window Help

B Fived Room data

Calculate missing dimensions F9 |

Detine neighbors
F8

[_[OIx]

| Trenster | cancel |

Room ID

Length m

Height m

Den
Kitchen
Living Room
Hall

Corner BR
Front BR
Master BR
Main Bath
Master Bath

5.240135
2.862992
5.653955
2.217664

3.62143
3.732884
4148869
2.217664
2.024441

5.240135
2.862992
5.653955
2.217664

3.62143
3.732884
4148869
2.217664
2.024441





Figure 18. Completed room dimensions form for example.

Now click on define neighbors to get the define neighbors screen.

The screen for the den should look like Figure 19:
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Figure 19. Define neighbors form for example.

With the cursor  in the Is Neighbor column, click on Kitchen, Living Room, and Hall.  The final form should look like this.  Click on Transfer and return to the room form.  Move the cursor to Hall and click on define neighbors.  Then click on all the rooms except the master bedroom.  The completed den form is shown in Figure 20 and the completed hall form is shown in Figure 21
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Figure 20. Completed define neighbors form for den using data from example.
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Figure 21. Completed define neighbors form for hall using data from example.

Click on transfer XE "transfer"  to return to the room form.  Move the cursor to Master bedroom and click on define neighbors. Click on master bathroom. Then click on Transfer to return to the room form. 

From the room form click on transfer XE "transfer"  to transfer the room data to the program and return to the main data entry form.  Click on File Save and save the building XE "building" .

Scenario data for example

From the main form, click on Scenario to load the main scenario data entry form, Figure 22
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Figure 22. Scenario data entry form.

Click on the down triangle under Select class of pollutant XE "pollutant"  from list and select PM.

Click on Number per /cubic cm for units and enter the rest of the data as shown in Figure 23.

Click on HVAC XE "HVAC"  and enter the HVAC  base flows as shown in Figure 24
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Figure 23. Completed scenario data entry form for example..
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Figure 24. HVAC flows form for example.

Click on  transfer.

Click on HVAC again and enter the room-to-room flows for each room.  The data are shown in Table II
Table II.  Room-to-room HVAC driven air flows for example.

	Flow from room
	Flow To room
	Cubic meters/h

	Den
	Hall
	334

	Kitchen
	Hall
	118

	Living room
	Hall
	442

	Corner bedroom
	Hall
	213

	Front bedroom 
	Hall
	

	Master bedroom
	Hall
	493

	Master bath room
	Master bedroom
	95

	Main bath room
	Hall
	173


After all the data are entered, click on transfer to transfer the data and return to the Scenario form.

Note that there is no flow into or out of the front bedroom.  This is because all the HAC vents in the room are closed.  This door to this room is open, so there is air flow by natural flow.  The natural flow is accounted for by adding a natural flow  of 150 m3/h between the hall and the front bedroom.  Click on natural flows, then click on room-to-room and select hall as the current room. Enter 150 as flow to the front bedroom and 150 as flow from the front bedroom. Click on transfer XE "transfer" .

Click on natural flows and select variable outdoor flows.  Enter the data shown in  Table III
Table III. Air exchange data for example.

	Time
	Air exchange

	0
	0.41

	3
	0.54

	4
	0.5

	5
	0.55

	9
	0.38

	10
	0.36

	11
	0.35

	12
	0.39

	13
	0.41

	14
	0.34

	15
	0.31

	16
	0.32

	19
	0.4

	20
	0.39

	21
	0.46

	22
	0.48

	23
	0.45

	24
	0.54

	25
	0.5

	26
	0.44


Define pollutants

Click on define pollutants to load the pollutants data entry form. Enter the data  as shown  in Figure 25. Define pollutants form for example..
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Figure 25. Define pollutants form for example.

Click on Set concentration and select Initial indoor concentration and enter the data shown in Table IV for all rooms.  Be sure that the units used is #/cc.

Table IV. Particle concentration data for example.

	Diameter µm
	Concentration #.cc

	0.015
	28.47

	0.05
	20.7

	0.075
	37.4

	0.1
	47.5

	0.2
	35.5

	0.35
	13.4

	0.5
	3.4

	1.25
	0.446


Click on transfer XE "transfer"  to transfer the data.

Click on Set concentration and select Outdoor concentrations.  Set units to #/cc. Enter the data shown in Table V
Table V. Outdoor particle concentration/time data for example.

	Time/Diameter
	0.015
	0.05
	0.075
	0.1
	0.2
	0.35
	0.5
	1.25

	0.00
	85.60
	37.90
	64.70
	72.60
	55.10
	18.40
	5.40
	0.45

	0.50
	90.00
	32.80
	61.70
	71.70
	54.20
	17.50
	5.30
	0.38

	1.00
	71.90
	34.80
	60.90
	72.70
	56.50
	17.80
	5.55
	0.34

	1.50
	53.70
	36.70
	60.10
	73.70
	58.80
	18.10
	5.80
	0.29

	2.00
	57.20
	35.50
	60.50
	71.90
	58.10
	18.20
	5.55
	0.27

	2.50
	60.70
	34.30
	60.80
	70.10
	57.40
	18.20
	5.30
	0.25

	3.00
	48.80
	33.00
	57.60
	67.00
	57.40
	18.30
	5.70
	0.24

	3.50
	36.90
	31.70
	54.40
	63.80
	57.30
	18.30
	6.10
	0.23

	4.00
	29.40
	52.40
	52.50
	59.70
	57.30
	18.90
	6.00
	0.23

	4.50
	21.90
	73.10
	50.60
	55.60
	57.30
	19.40
	5.90
	0.23

	5.00
	23.10
	93.20
	57.00
	58.70
	59.90
	19.10
	5.35
	0.22

	5.50
	24.20
	113.00
	63.30
	61.80
	62.50
	18.80
	4.80
	0.21

	6.00
	33.70
	119.00
	66.60
	61.80
	57.20
	18.80
	5.15
	0.20

	6.50
	43.10
	124.00
	69.90
	61.70
	51.80
	18.70
	5.50
	0.19

	7.00
	76.90
	138.00
	81.30
	72.50
	55.70
	17.70
	6.40
	0.20

	7.50
	111.00
	152.00
	92.70
	83.30
	59.50
	16.60
	7.30
	0.22

	8.00
	84.10
	161.00
	124.00
	103.00
	64.60
	20.40
	7.55
	0.24

	8.50
	57.60
	170.00
	155.00
	122.00
	69.70
	24.20
	7.80
	0.26

	9.00
	67.70
	140.00
	142.00
	114.00
	64.10
	21.20
	6.50
	0.23

	9.50
	77.70
	110.00
	129.00
	106.00
	58.50
	18.20
	5.20
	0.20

	10.00
	69.60
	85.20
	105.00
	95.30
	51.60
	15.80
	4.35
	0.18

	10.50
	61.50
	60.70
	81.50
	84.20
	44.70
	13.30
	3.50
	0.17

	11.00
	44.90
	50.40
	69.90
	71.60
	38.70
	11.80
	3.65
	0.16

	11.50
	28.20
	40.10
	58.30
	58.90
	32.70
	10.30
	3.80
	0.15

	12.00
	35.50
	42.90
	52.30
	54.70
	31.20
	9.00
	2.80
	0.15

	12.50
	42.70
	45.70
	46.30
	50.50
	29.70
	7.70
	1.80
	0.14

	13.00
	34.70
	36.60
	41.70
	49.70
	30.40
	8.65
	2.20
	0.15

	13.50
	26.60
	27.50
	37.00
	48.80
	31.00
	9.60
	2.60
	0.16

	14.00
	26.10
	27.10
	36.80
	47.70
	32.20
	10.10
	2.80
	0.15

	14.50
	25.60
	26.70
	36.60
	46.50
	33.40
	10.50
	3.00
	0.15

	15.00
	19.20
	26.40
	37.40
	47.70
	33.70
	10.40
	2.85
	0.16

	15.50
	12.70
	26.00
	38.10
	48.80
	34.00
	10.30
	2.70
	0.18

	16.00
	13.80
	25.50
	36.80
	48.60
	33.40
	10.10
	2.60
	0.20

	16.50
	14.80
	24.90
	35.40
	48.30
	32.70
	9.90
	2.50
	0.23

	17.00
	13.30
	24.00
	40.50
	51.60
	34.90
	10.80
	2.85
	0.32

	17.50
	11.70
	23.00
	45.60
	54.90
	37.10
	11.60
	3.20
	0.42

	18.00
	9.15
	25.00
	51.90
	58.00
	39.90
	12.30
	3.30
	0.49

	18.50
	6.60
	26.90
	58.20
	61.00
	42.60
	12.90
	3.40
	0.56

	19.00
	27.60
	29.10
	59.80
	62.10
	42.70
	12.50
	3.75
	0.56

	19.50
	48.50
	31.20
	61.30
	63.20
	42.80
	12.00
	4.10
	0.55

	20.00
	35.90
	28.30
	58.10
	62.00
	41.10
	11.90
	3.65
	0.42

	20.50
	23.20
	25.40
	54.80
	60.70
	39.30
	11.70
	3.20
	0.29

	21.00
	24.00
	23.30
	43.60
	49.30
	34.50
	11.50
	2.90
	0.29

	21.50
	24.70
	21.20
	32.30
	37.80
	29.60
	11.20
	2.60
	0.29

	22.00
	19.00
	36.80
	48.70
	39.00
	25.30
	9.15
	2.30
	0.25

	22.50
	13.20
	52.40
	65.10
	40.20
	20.90
	7.10
	2.00
	0.21

	23.00
	16.80
	32.20
	39.80
	27.50
	16.60
	5.65
	1.45
	0.19

	23.50
	20.30
	11.90
	14.50
	14.70
	12.30
	4.20
	0.90
	0.18

	24.00
	20.00
	10.90
	14.30
	13.50
	10.70
	4.60
	0.85
	0.17

	24.50
	19.60
	9.90
	14.10
	12.20
	9.00
	5.00
	0.80
	0.15


.Click on transfer XE "transfer" .  

Click on Calculate default deposition velocity to calculation deposition velocities.

Click on define penetration XE "penetration" . Click on Calculate defaults.  The screen is shown in Figure 26
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Figure 26. Completed define penetration form for example.





Click on transfer XE "transfer"   to return to scenario menu.

Sink data

Click on the Rooms menu item on the main scenario form. Enter 1 for all rooms in the Number of sinks column. 

Select Sinks General.  Enter the areas for the various sinks using the data in Table VI..  Note that ka is already filled in because you calculated the deposition velocity as part of the pollutant XE "pollutant"  definition.

Table VI. Sink data for example.

	Room
	Sink area 

	Den
	104

	Kitchen
	32

	Living Room
	120

	Hall
	19

	Corner BR
	51

	Front BR
	54

	Master BR
	67

	Main Bath
	10

	Master Bath
	10


Occupancy

Click on occupancy XE "occupancy"  in the main scenario data from and enter the data Figure 27  Then change to occupant 2 and enter the data shown for occupant 2 in Figure 28 .
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Figure 27. Occupancy data entry for example.
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Figure 28. Completed occupancy data entry form for occupant 2.

Click on transfer XE "transfer"  to get the main scenario form and then click on transfer to get to the main form. Click on Calculate to calculate.  Then click on concentration..  After the concentration is calculated calculate exposure XE "exposure"  and average exposure XE "average exposure" .

Results

Note on results

Note that the results you get when you run the example may be slightly different from those shown here.  Factors such as penetration and deposition velocity are continuously upgraded as new data are developed.  Thus the penetration defaults and deposition velocity defaults used in the model may be slightly different from those used when the example was calculated.  

Concentration

After all the results have been calculated, click on display concentration to display the concentration as a function of time on the screen.  The display is shown in Figure 29.
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Figure 29. Results for example calculation.

This shows concentration of pollutant XE "pollutant"  0 in room 1, then room 2, etc.  Use the scroll bars to move to other rooms. Select file close to return to the main menu.

Instantaneous exposure XE "exposure" 
Click on display instantaneous exposure XE "exposure"  to display the exposure as a function of time for occupant 1.  Then select occupant 2 to display instantaneous exposure for occupant 2.  Figure 30 is the instantaneous exposure for Occupant 1 and Figure 31 is the instantaneous exposure for Occupant 2.
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Figure 30. Instantaneous exposure XE "exposure"  results for example, occupant 1..

[image: image32.png]1AQ model for

Fle Edit_ Window Help PM Changss

Exposure Results

pesas o [ooime 5] [7

Time h

0.015

0.05

0.075

01

exposure

Inst
exposure

exposure

Inst
exposure

Inst
exposure

281754
28.0674
27.8542
27.6462
27.04032

27.245
22.0512
26.8618

26.7221
26.5854
26.406

206183
20,5788
20.5007
204243
203494
20.2759
20.2039
201332
20.0808
20.0294
19.9618

37.3303
37.2966

.23
321648
37.1009
37.0382
36.9767
36.9163
36.8715
36.8276
36.7696

47477 3503
473779 35504

47.299 35507
72217 351
471457 35514
470711 3518
469978 35521
46.9256 35525
468721 35528
46.8194 35.53

675 % sitl;l
y





Figure 31. Instantaneous exposure XE "exposure"  results for example, occupant 2.

Average exposure XE "Average exposure" 
Click on display average exposure XE "average exposure"  from the main menu.  The average exposure XE "exposure"  for Occupant 1 is shown in Figure 32 and for Occupant 2 is shown in Figure 33
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Figure 32. Average exposure XE "exposure"  for example, Occupant 1.
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Figure 33. Average exposure XE "exposure"  for example, Occupant 2.

Use the scroll bar to scroll to the mean diameter and geometric standard deviation for the average exposure XE "average exposure" .  The display is shown in Figure 34:
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Figure 34. Log normal parameters for average exposure XE "exposure"  for example.

New source XE "source:source data"  models

Introduction

Several new source XE "source:source data"  models are being added to the model, most of these are for sources that emit a mixture of VOCs XE "VOCs" .  Not all of these models have been implemented at this time.  As new models are implemented, they will be documented in this section.

VBX XE "VBX"  Model

 The VBX XE "VBX"  model XE "VBX model"  is designed to predict the emissions of individual VOCs XE "VOCs"  from a solvent based (gas-phase-mass transfer XE "transfer" -limited) source XE "source:source data" .  The model is based on the VBX.EXE program developed by Z. Guo.  The VBX model is a gas-phase-mass transfer-limited emission model and is similar to the mass transfer (VB) model described in the main documentation.  

The model requires the following information:

The total amount of total VOC XE "VOC"   (TVOC XE "TVOC" ) applied, MT0, mg/m²

The total vapor pressure of  TVOC XE "TVOC" , CTv0, mg/m²

The amount of each individual compound of interest applied, Mi0, mg/m²

The vapor pressure of the pure compounds of interest, Civ0, mg/m²

The gas-phase mass transfer XE "transfer"  coefficients of TVOC XE "TVOC"  and the individual compounds, km, m/h.

The model requires that the information for TVOC XE "TVOC"  be listed first.

The information on vapor pressure can be entered in the pollutant XE "pollutant"  definition form.  A data base of VOCs XE "VOCs"  is provided in the pollutant definition form to help you enter the data needed for the VBX XE "VBX"  model XE "VBX model" .

Example of VBX XE "VBX"  model XE "VBX model" 

 XE "voc data base" 

 XE "voc data base" 
Use of the VBX XE "VBX"  model XE "VBX model"  can best be understood by going through an example.  

Building data

The building XE "building"  is a one room building with a volume of 300 m³

Pollutant and source XE "source:source data"  data

The pollutants of interest and their properties are given in Table VII Pollutants for VBX example

Table VII Pollutants for VBX XE "VBX"  example

	Name
	MW
	P0 mm hg
	P0 mg/m3
	D m²/h
	K m/h
	Applied mg/m2

	Octane
	114
	12.324
	76317.51
	0.0234
	1.99
	2160

	Nonane
	128
	4.144
	28813.59
	0.0219
	1.75
	2160

	decane
	142
	1.575
	12148.89
	0.0207
	1.7
	21600

	undecane
	156
	0.616
	5220.03
	0.0199
	1.66
	2160

	dodecane
	170
	0.253
	2336.346
	0.0188
	1.55
	2160

	TVOC XE "TVOC" 
	140
	 
	15000
	0.03
	1.46
	380000


Data entry

The first step is to enter data for the building XE "building" .  From the building menu, select file new.  Enter 1 for number of rooms.  Select Rooms from the building menu.  Enter 300 for the volume, and 2.54 for room height.  Click on calculate missing dimensions to allow the computer to calculate the rest of the building dimensions.  Click on transfer XE "transfer"  to return to the building menu.  Save the building data by clicking on File Save and enter a file name.

Click on Scenario to load the scenario data entry form.

Enter the data shown in Figure 35
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Figure 35. Completed scenario form for VBX XE "VBX"  example.

Click on Define pollutants to enter data for the pollutants.  This will load the define pollutants screen.  Enter the data for TVOC XE "TVOC"  on line 1.  Move the cursor to the second line.  Click on VOC XE "VOC"  data base XE "VOC data base"  to load the VOC data base, Figure 36
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Figure 36. VOC XE "VOC"  data base XE "VOC data base" .

Move the cursor to the first column.  Click on octane, nonane, decane, undecane, and dodecane.  This will place an X in the first column of each selected compound.  Select File Transfer to transfer XE "transfer"  the information from the data base to the pollutant XE "pollutant"  definition form.  The completed pollutant definition form is shown in Figure 37.
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Figure 37. Completed pollutant XE "pollutant"  definition screen.

Click on transfer XE "transfer"  or File Transfer to transfer the data to the program and to display the main scenario form. Click on Rooms to load the scenario room form.  Click on the sources column to load the source XE "source:source data"  data entry form, Figure 38.
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Figure 38. Source definition form.

Select the VBX XE "VBX"  model by clicking on the down pointing triangle and then clicking on VBX model from the list.  This will load the VBX model data entry form, Figure 5.  Enter the data shown in Figure 39.
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Figure 39. VBX XE "VBX"  model data entry.

Click on Transfer or File Transfer to transfer XE "transfer"  the data to the model.

Save the scenario by clicking on File Save and entering a file name.

Click on Transfer to transfer XE "transfer"  all the scenario data to the program and to display the main form.  Click on Calculate concentration to calculate the concentration.

The results of the calculation are shown in Figure 40.
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Figure 40. Results of VBX XE "VBX"  example.

.

Guo's model for petroleum-based solvent spills

Overview

Guo (2000) developed a modification of the VBX XE "VBX"  source XE "source:source data"  model for spills of petroleum-based solvents where the exact composition is not known.  The model can be used to predict the indoor concentrations of either TVOC XE "TVOC"  or individual VOCs XE "VOCs" . The emission rate XE "emission rate" , E(t), at time t for TVOC is
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where km is the mass transfer XE "transfer"  coefficient for TVOC XE "TVOC"  (m/h), Cv0 is the total vapor pressure of TVOC (mg/m3), and C is the TVOC concentration in the room air (mg/m³).

The emission rate XE "emission rate" , Ei(t), at time t for component i is given by
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where kmi is the mass transfer XE "transfer"  coefficient for component i, Cv0i is the total vapor pressure of component i (mg/m3), wi is the amount of component I left at time t (mg), wT is the amount of TVOC XE "TVOC"  left at time t (mg), MT is the molecular weight of TVOC (g/mole), Mi is the molecular weight of component i (g/mole), and Ci is the  concentration of component i in the room air (mg/m3).

Example of spill

One liter of solvent with a density of 0.85 g/ml is spilled.  We want to know the concentration time profile of TVOC XE "TVOC"  from the spill.

The area of the spill is 3 m².  The volume of the building XE "building"  is 300 m³ and the air exchange rate is 0.5 h-1.  We will assume that there are no sinks.

Data entry

Use the main building XE "building"  form to define a building with a volume of 300 m³.  See the VBX XE "VBX"  example for instructions on how to do this.

Click on scenario to define the scenario.  In the main scenario form, enter 1 for number of pollutants, 24 hours for duration of simulation, and 0.5 for air exchange rate.  See Figure 41for the completed form.
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Figure 41. Scenario data entry for spill example.

Select room and click on sources to get the source data entry form.  Click on the down triangle and select Spill XE "Spill"  as the source.  Enter 3 for spill size.

Enter  12148 for C0, 1.44 for k, and 850000 for MT0. See Figure 42Note that you do not have to enter data for total mass applied XE "total mass applied" .
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Figure 42. Spill source data entry form for spill example.

Click on transfer to transfer the data to the program.

Click on Transfer to transfer the scenario data to the program.

Click on Calculate Concentration to calculate the concentration of TVOC XE "TVOC"  due to the spill.

VOCs XE "VOCs"  from showers XE "showers" 
Introduction

One source XE "source:source data"  of indoor exposure XE "exposure"  to volatile organic compounds (VOC XE "VOC" ) is from contaminated tap water during use.  Showering is one potential water use that can contribute to significant exposure.  A new source XE "source:source data"  model has been added to RISK to allow analysis of potential exposures to VOCs XE "VOCs"  due to showering.

The shower model

The shower model is based on a shower model developed by Little
.  The model is a mass transfer XE "transfer"  model using the overall mass transfer coefficient concept.  As a drop falls through a shower, VOCs XE "VOCs"  are volatilized and emitted to the air. The change in VOC XE "VOC"  concentration in the drop is given by:
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Equation 1
where cw is the VOC XE "VOC"  concentration in the drops, KL is the overall mass transfer XE "transfer"  coefficient based on the liquid phase, A is the area for mass transfer, VL is the volume of liquid, ca is the VOC concentration in the air, and m is the Henry's law constant.

If we assume that the during the short time that the drops take to fall from the shower head to the drain the air concentration is constant, the solution to Equation (1) is
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Equation 2
where cw,out is the VOC XE "VOC"  concentration in the drop leaving the shower, cw,in is the VOC concentration in the water entering the shown, and N is a dimensionless mass transfer XE "transfer"  coefficient given by (KLA/QL) where QL is the liquid flow rate.

The amount of material emitted into the air by the liquid falling from the shower head to the drain is QL(cw,in – cw,out).

The input for the shower source XE "source:source data"  are:

VOC XE "VOC" -- concentration in the water, mg/m3 (note µg/L = mg/m3 )

KL A-- the overall mass transfer XE "transfer"  coefficient time the area for mass transfer found from Table I.

m-- the Henry's law constant also found in Table I.

Note that KL A in Table I are from Little and are based on fits to experimental data. The value of m given in Table I is for 20oC. The Henry's law constant can be corrected for temperature using:
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Equation 3
where T is in K and J is given in Table VIII.

Table VIII. Shower VOC XE "VOC"  data.
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showerdatafile.dat

		VOC		m (@20C)		J, K		Temp C		KLA

		CL4		0.88		1820		33		1.254

		PCE=tetrachloroethylene		0.55		1990		33		0.978

		TCE=trichlorethylene		0.32		1960		33		0.924

		Chloroform		0.12		1930		33		0.876

		TCPA=1,2,3-trichloropropane		0.012		1510		33		0.258

		CL4		0.88		1820		42		1.26

		PCE=tetrachloroethylene		0.55		1990		42		0.978

		TCE=trichlorethylene		0.32		1960		42		0.924

		Chloroform		0.12		1930		42		0.774

		TCPA=1,2,3-trichloropropane		0.012		1510		42		0.36

		DBCP=1,2-dibromo-c-chloropropane		0.0056		2350		42		0.114

		CCl3F		3		1030		40		2.04

		TCA=1,1,1-trichloroethane		0.57						1.74





Sheet2

		TCA=1,1,1-trichloroethane

		PCE=tetrachloroethylene

		TCE=trichlorethylene

		TCPA=1,2,3-trichloropropane

		DBCP=1,2-dibromo-c-chloropropane
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Chart1

		0.01		0.01		0.01		0.01		0.01		0.01

		0.03		0.03		0.03		0.03		0.03		0.03

		0.05		0.05		0.05		0.05		0.05		0.05

		0.07		0.07		0.07		0.07		0.07		0.07

		0.09		0.09		0.09		0.09		0.09		0.09

		0.11		0.11		0.11		0.11		0.11		0.11

		0.13		0.13		0.13		0.13		0.13		0.13

		0.15		0.15		0.15		0.15		0.15		0.15

		0.16		0.16		0.16		0.16		0.16		0.16

		0.18		0.18		0.18		0.18		0.18		0.18

		0.2		0.2		0.2		0.2		0.2		0.2

		0.22		0.22		0.22		0.22		0.22		0.22

		0.24		0.24		0.24		0.24		0.24		0.24

		0.26		0.26		0.26		0.26		0.26		0.26

		0.28		0.28		0.28		0.28		0.28		0.28

		0.31		0.31		0.31		0.31		0.31		0.31

		0.33		0.33		0.33		0.33		0.33		0.33

		0.35		0.35		0.35		0.35		0.35		0.35

		0.37		0.37		0.37		0.37		0.37		0.37

		0.39		0.39		0.39		0.39		0.39		0.39

		0.41		0.41		0.41		0.41		0.41		0.41

		0.43		0.43		0.43		0.43		0.43		0.43

		0.45		0.45		0.45		0.45		0.45		0.45

		0.47		0.47		0.47		0.47		0.47		0.47

		0.49		0.49		0.49		0.49		0.49		0.49

		0.51		0.51		0.51		0.51		0.51		0.51

		0.53		0.53		0.53		0.53		0.53		0.53

		0.55		0.55		0.55		0.55		0.55		0.55

		0.57		0.57		0.57		0.57		0.57		0.57

		0.59		0.59		0.59		0.59		0.59		0.59

		0.61		0.61		0.61		0.61		0.61		0.61

		0.63		0.63		0.63		0.63		0.63		0.63

		0.65		0.65		0.65		0.65		0.65		0.65

		0.67		0.67		0.67		0.67		0.67		0.67

		0.69		0.69		0.69		0.69		0.69		0.69

		0.71		0.71		0.71		0.71		0.71		0.71

		0.73		0.73		0.73		0.73		0.73		0.73

		0.75		0.75		0.75		0.75		0.75		0.75

		0.77		0.77		0.77		0.77		0.77		0.77

		0.79		0.79		0.79		0.79		0.79		0.79

		0.81		0.81		0.81		0.81		0.81		0.81

		0.83		0.83		0.83		0.83		0.83		0.83

		0.85		0.85		0.85		0.85		0.85		0.85

		0.87		0.87		0.87		0.87		0.87		0.87

		0.89		0.89		0.89		0.89		0.89		0.89

		0.91		0.91		0.91		0.91		0.91		0.91

		0.93		0.93		0.93		0.93		0.93		0.93

		0.95		0.95		0.95		0.95		0.95		0.95

		0.97		0.97		0.97		0.97		0.97		0.97

		0.99		0.99		0.99		0.99		0.99		0.99

		1.01		1.01		1.01		1.01		1.01		1.01

		1.13		1.13		1.13		1.13		1.13		1.13

		1.25		1.25		1.25		1.25		1.25		1.25

		1.37		1.37		1.37		1.37		1.37		1.37

		1.49		1.49		1.49		1.49		1.49		1.49

		1.61		1.61		1.61		1.61		1.61		1.61

		1.73		1.73		1.73		1.73		1.73		1.73

		1.85		1.85		1.85		1.85		1.85		1.85

		1.97		1.97		1.97		1.97		1.97		1.97

		2.09		2.09		2.09		2.09		2.09		2.09

		2.21		2.21		2.21		2.21		2.21		2.21

		2.33		2.33		2.33		2.33		2.33		2.33

		2.45		2.45		2.45		2.45		2.45		2.45

		2.57		2.57		2.57		2.57		2.57		2.57

		2.69		2.69		2.69		2.69		2.69		2.69

		2.81		2.81		2.81		2.81		2.81		2.81

		2.93		2.93		2.93		2.93		2.93		2.93

		3.05		3.05		3.05		3.05		3.05		3.05

		3.17		3.17		3.17		3.17		3.17		3.17

		3.29		3.29		3.29		3.29		3.29		3.29

		3.41		3.41		3.41		3.41		3.41		3.41

		3.53		3.53		3.53		3.53		3.53		3.53

		3.65		3.65		3.65		3.65		3.65		3.65

		3.77		3.77		3.77		3.77		3.77		3.77

		3.89		3.89		3.89		3.89		3.89		3.89

		4.01		4.01		4.01		4.01		4.01		4.01

		5.2		5.2		5.2		5.2		5.2		5.2

		6.4		6.4		6.4		6.4		6.4		6.4

		7.6		7.6		7.6		7.6		7.6		7.6

		8.8		8.8		8.8		8.8		8.8		8.8

		10		10		10		10		10		10

		11.2		11.2		11.2		11.2		11.2		11.2

		12.4		12.4		12.4		12.4		12.4		12.4

		13.6		13.6		13.6		13.6		13.6		13.6

		14.8		14.8		14.8		14.8		14.8		14.8

		16		16		16		16		16		16

		17.2		17.2		17.2		17.2		17.2		17.2

		18.4		18.4		18.4		18.4		18.4		18.4

		19.6		19.6		19.6		19.6		19.6		19.6

		20.8		20.8		20.8		20.8		20.8		20.8

		22		22		22		22		22		22

		23.2		23.2		23.2		23.2		23.2		23.2
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				Time		TVOC		octane		nonane		decane		undecane		dodecane

				0.01		1.97E+01		5.01E+00		1.86E+00		7.67E+00		3.08E-01		1.30E-01

				0.03		3.89E+01		9.68E+00		3.67E+00		1.53E+01		6.17E-01		2.61E-01

				0.05		5.76E+01		1.40E+01		5.45E+00		2.29E+01		9.26E-01		3.92E-01

				0.07		7.58E+01		1.81E+01		7.19E+00		3.04E+01		1.24E+00		5.23E-01

				0.09		9.34E+01		2.18E+01		8.88E+00		3.79E+01		1.54E+00		6.55E-01

				0.11		1.11E+02		2.53E+01		1.05E+01		4.53E+01		1.85E+00		7.87E-01

				0.13		1.27E+02		2.85E+01		1.22E+01		5.27E+01		2.16E+00		9.20E-01

				0.15		1.44E+02		3.15E+01		1.37E+01		6.01E+01		2.47E+00		1.05E+00

				0.16		1.52E+02		3.29E+01		1.45E+01		6.37E+01		2.63E+00		1.12E+00

				0.18		1.67E+02		3.55E+01		1.60E+01		7.10E+01		2.94E+00		1.25E+00

				0.2		1.82E+02		3.79E+01		1.75E+01		7.82E+01		3.25E+00		1.39E+00

				0.22		1.97E+02		4.01E+01		1.89E+01		8.53E+01		3.56E+00		1.52E+00

				0.24		2.11E+02		4.21E+01		2.03E+01		9.24E+01		3.87E+00		1.66E+00

				0.26		2.25E+02		4.39E+01		2.17E+01		9.94E+01		4.18E+00		1.80E+00

				0.28		2.38E+02		4.55E+01		2.30E+01		1.06E+02		4.49E+00		1.93E+00

				0.31		2.58E+02		4.76E+01		2.49E+01		1.17E+02		4.96E+00		2.14E+00

				0.33		2.70E+02		4.88E+01		2.61E+01		1.24E+02		5.27E+00		2.28E+00

				0.35		2.82E+02		4.99E+01		2.73E+01		1.30E+02		5.58E+00		2.42E+00

				0.37		2.94E+02		5.09E+01		2.84E+01		1.37E+02		5.90E+00		2.56E+00

				0.39		3.06E+02		5.17E+01		2.95E+01		1.44E+02		6.21E+00		2.70E+00

				0.41		3.17E+02		5.24E+01		3.05E+01		1.50E+02		6.52E+00		2.84E+00

				0.43		3.27E+02		5.30E+01		3.16E+01		1.57E+02		6.83E+00		2.98E+00

				0.45		3.38E+02		5.35E+01		3.25E+01		1.63E+02		7.15E+00		3.12E+00

				0.47		3.48E+02		5.40E+01		3.35E+01		1.70E+02		7.46E+00		3.26E+00

				0.49		3.57E+02		5.43E+01		3.44E+01		1.76E+02		7.77E+00		3.41E+00

				0.51		3.67E+02		5.45E+01		3.52E+01		1.82E+02		8.09E+00		3.55E+00

				0.53		3.76E+02		5.47E+01		3.61E+01		1.88E+02		8.40E+00		3.70E+00

				0.55		3.84E+02		5.48E+01		3.68E+01		1.94E+02		8.72E+00		3.84E+00

				0.57		3.93E+02		5.49E+01		3.76E+01		2.00E+02		9.03E+00		3.99E+00

				0.59		4.01E+02		5.49E+01		3.83E+01		2.06E+02		9.34E+00		4.14E+00

				0.61		4.09E+02		5.48E+01		3.90E+01		2.12E+02		9.66E+00		4.28E+00

				0.63		4.16E+02		5.47E+01		3.96E+01		2.18E+02		9.97E+00		4.43E+00

				0.65		4.24E+02		5.46E+01		4.03E+01		2.24E+02		1.03E+01		4.58E+00

				0.67		4.31E+02		5.44E+01		4.08E+01		2.29E+02		1.06E+01		4.73E+00

				0.69		4.38E+02		5.42E+01		4.14E+01		2.35E+02		1.09E+01		4.88E+00

				0.71		4.44E+02		5.40E+01		4.19E+01		2.40E+02		1.12E+01		5.03E+00

				0.73		4.51E+02		5.37E+01		4.24E+01		2.46E+02		1.15E+01		5.19E+00

				0.75		4.57E+02		5.34E+01		4.28E+01		2.51E+02		1.19E+01		5.34E+00

				0.77		4.63E+02		5.31E+01		4.32E+01		2.56E+02		1.22E+01		5.50E+00

				0.79		4.68E+02		5.28E+01		4.36E+01		2.61E+02		1.25E+01		5.65E+00

				0.81		4.74E+02		5.24E+01		4.40E+01		2.66E+02		1.28E+01		5.81E+00

				0.83		4.79E+02		5.20E+01		4.43E+01		2.71E+02		1.31E+01		5.96E+00

				0.85		4.84E+02		5.16E+01		4.46E+01		2.76E+02		1.34E+01		6.12E+00

				0.87		4.89E+02		5.13E+01		4.48E+01		2.81E+02		1.37E+01		6.28E+00

				0.89		4.93E+02		5.09E+01		4.51E+01		2.86E+02		1.41E+01		6.44E+00

				0.91		4.97E+02		5.04E+01		4.53E+01		2.90E+02		1.44E+01		6.60E+00

				0.93		5.02E+02		5.00E+01		4.55E+01		2.95E+02		1.47E+01		6.76E+00

				0.95		5.06E+02		4.96E+01		4.56E+01		2.99E+02		1.50E+01		6.92E+00

				0.97		5.09E+02		4.92E+01		4.58E+01		3.03E+02		1.53E+01		7.08E+00

				0.99		5.13E+02		4.88E+01		4.59E+01		3.07E+02		1.56E+01		7.25E+00

				1.01		5.16E+02		4.83E+01		4.60E+01		3.11E+02		1.59E+01		7.41E+00

				1.13		5.34E+02		4.57E+01		4.60E+01		3.34E+02		1.78E+01		8.41E+00

				1.25		5.45E+02		4.32E+01		4.55E+01		3.52E+02		1.96E+01		9.45E+00

				1.37		5.53E+02		4.07E+01		4.44E+01		3.67E+02		2.13E+01		1.05E+01

				1.49		5.56E+02		3.84E+01		4.29E+01		3.77E+02		2.30E+01		1.16E+01

				1.61		5.55E+02		3.62E+01		4.12E+01		3.84E+02		2.46E+01		1.27E+01

				1.73		5.52E+02		3.41E+01		3.93E+01		3.87E+02		2.61E+01		1.39E+01

				1.85		5.47E+02		3.22E+01		3.73E+01		3.87E+02		2.75E+01		1.50E+01

				1.97		5.39E+02		3.03E+01		3.54E+01		3.83E+02		2.88E+01		1.62E+01

				2.09		5.30E+02		2.86E+01		3.35E+01		3.76E+02		2.99E+01		1.73E+01

				2.21		5.19E+02		2.69E+01		3.16E+01		3.67E+02		3.08E+01		1.85E+01

				2.33		5.08E+02		2.54E+01		2.99E+01		3.56E+02		3.16E+01		1.96E+01

				2.45		4.95E+02		2.39E+01		2.82E+01		3.43E+02		3.22E+01		2.08E+01

				2.57		4.82E+02		2.25E+01		2.66E+01		3.29E+02		3.26E+01		2.19E+01

				2.69		4.68E+02		2.12E+01		2.51E+01		3.15E+02		3.28E+01		2.29E+01

				2.81		4.53E+02		2.00E+01		2.36E+01		3.00E+02		3.28E+01		2.39E+01

				2.93		4.39E+02		1.88E+01		2.23E+01		2.85E+02		3.26E+01		2.49E+01

				3.05		4.24E+02		1.77E+01		2.10E+01		2.70E+02		3.22E+01		2.57E+01

				3.17		4.10E+02		1.67E+01		1.98E+01		2.56E+02		3.17E+01		2.65E+01

				3.29		3.95E+02		1.57E+01		1.87E+01		2.42E+02		3.10E+01		2.71E+01

				3.41		3.81E+02		1.48E+01		1.76E+01		2.29E+02		3.01E+01		2.77E+01

				3.53		3.66E+02		1.40E+01		1.66E+01		2.16E+02		2.92E+01		2.82E+01

				3.65		3.52E+02		1.31E+01		1.56E+01		2.04E+02		2.82E+01		2.85E+01

				3.77		3.39E+02		1.24E+01		1.47E+01		1.92E+02		2.71E+01		2.87E+01

				3.89		3.25E+02		1.17E+01		1.39E+01		1.81E+02		2.59E+01		2.87E+01

				4.01		3.12E+02		1.10E+01		1.31E+01		1.71E+02		2.48E+01		2.87E+01

				5.2		2.01E+02		6.07E+00		7.22E+00		9.49E+01		1.44E+01		2.24E+01

				6.4		1.25E+02		3.33E+00		3.97E+00		5.23E+01		7.96E+00		1.33E+01

				7.6		7.68E+01		1.83E+00		2.18E+00		2.88E+01		4.39E+00		7.43E+00

				8.8		4.67E+01		1.00E+00		1.20E+00		1.58E+01		2.42E+00		4.11E+00

				10		2.83E+01		5.51E-01		6.57E-01		8.68E+00		1.33E+00		2.26E+00

				11.2		1.71E+01		3.02E-01		3.61E-01		4.76E+00		7.30E-01		1.24E+00

				12.4		1.03E+01		1.66E-01		1.98E-01		2.62E+00		4.01E-01		6.84E-01

				13.6		6.21E+00		9.11E-02		1.09E-01		1.44E+00		2.20E-01		3.75E-01

				14.8		3.74E+00		5.00E-02		5.96E-02		7.88E-01		1.21E-01		2.06E-01

				16		2.25E+00		2.74E-02		3.27E-02		4.32E-01		6.63E-02		1.13E-01

				17.2		1.36E+00		1.51E-02		1.80E-02		2.37E-01		3.64E-02		6.21E-02

				18.4		8.17E-01		8.26E-03		9.85E-03		1.30E-01		2.00E-02		3.41E-02

				19.6		4.92E-01		4.53E-03		5.41E-03		7.15E-02		1.10E-02		1.87E-02

				20.8		2.96E-01		2.49E-03		2.97E-03		3.92E-02		6.01E-03		1.03E-02

				22		1.79E-01		1.37E-03		1.63E-03		2.15E-02		3.30E-03		5.63E-03

				23.2		1.08E-01		7.49E-04		8.94E-04		1.18E-02		1.81E-03		3.09E-03
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				Guo model

				Time (h)		TVOC		octane		nonane		decane		undecane		dodecane

				0		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00		0.00E+00

				0.048		4.89E+01		1.41E+01		4.76E+00		1.75E+01		6.63E-01		2.58E-01

				0.096		9.46E+01		2.54E+01		9.26E+00		3.48E+01		1.33E+00		5.19E-01

				0.144		1.37E+02		3.43E+01		1.35E+01		5.18E+01		2.00E+00		7.82E-01

				0.192		1.77E+02		4.13E+01		1.74E+01		6.87E+01		2.67E+00		1.05E+00

				0.24		2.14E+02		4.66E+01		2.11E+01		8.53E+01		3.35E+00		1.32E+00

				0.288		2.49E+02		5.05E+01		2.45E+01		1.02E+02		4.03E+00		1.59E+00

				0.336		2.81E+02		5.33E+01		2.77E+01		1.18E+02		4.71E+00		1.87E+00

				0.384		3.10E+02		5.52E+01		3.06E+01		1.34E+02		5.40E+00		2.15E+00

				0.432		3.38E+02		5.63E+01		3.32E+01		1.49E+02		6.09E+00		2.44E+00

				0.48		3.63E+02		5.68E+01		3.56E+01		1.64E+02		6.79E+00		2.73E+00

				0.528		3.87E+02		5.68E+01		3.77E+01		1.79E+02		7.49E+00		3.03E+00

				0.576		4.08E+02		5.66E+01		3.96E+01		1.94E+02		8.20E+00		3.33E+00

				0.624		4.28E+02		5.60E+01		4.13E+01		2.08E+02		8.91E+00		3.63E+00

				0.672		4.46E+02		5.53E+01		4.27E+01		2.22E+02		9.62E+00		3.94E+00

				0.72		4.63E+02		5.44E+01		4.39E+01		2.35E+02		1.03E+01		4.26E+00

				0.768		4.78E+02		5.34E+01		4.49E+01		2.48E+02		1.11E+01		4.58E+00

				0.816		4.92E+02		5.24E+01		4.57E+01		2.61E+02		1.18E+01		4.91E+00

				0.864		5.04E+02		5.13E+01		4.64E+01		2.73E+02		1.25E+01		5.24E+00

				0.912		5.15E+02		5.02E+01		4.68E+01		2.84E+02		1.32E+01		5.58E+00

				0.96		5.25E+02		4.91E+01		4.71E+01		2.95E+02		1.40E+01		5.92E+00

				1.008		5.34E+02		4.80E+01		4.73E+01		3.06E+02		1.47E+01		6.27E+00

				1.056		5.42E+02		4.69E+01		4.73E+01		3.16E+02		1.54E+01		6.63E+00

				1.104		5.48E+02		4.58E+01		4.72E+01		3.25E+02		1.62E+01		6.99E+00

				1.152		5.54E+02		4.48E+01		4.69E+01		3.34E+02		1.69E+01		7.36E+00

				1.2		5.59E+02		4.38E+01		4.66E+01		3.42E+02		1.76E+01		7.74E+00

				1.248		5.63E+02		4.28E+01		4.62E+01		3.50E+02		1.83E+01		8.12E+00

				1.296		5.67E+02		4.18E+01		4.57E+01		3.57E+02		1.91E+01		8.51E+00

				1.344		5.69E+02		4.08E+01		4.51E+01		3.63E+02		1.98E+01		8.91E+00

				1.392		5.71E+02		3.99E+01		4.45E+01		3.69E+02		2.05E+01		9.31E+00

				1.44		5.72E+02		3.89E+01		4.39E+01		3.74E+02		2.12E+01		9.71E+00

				1.488		5.73E+02		3.80E+01		4.31E+01		3.79E+02		2.19E+01		1.01E+01

				1.536		5.73E+02		3.71E+01		4.24E+01		3.82E+02		2.26E+01		1.06E+01

				1.584		5.72E+02		3.63E+01		4.16E+01		3.86E+02		2.32E+01		1.10E+01

				1.632		5.71E+02		3.54E+01		4.09E+01		3.88E+02		2.39E+01		1.14E+01

				1.68		5.70E+02		3.46E+01		4.01E+01		3.90E+02		2.46E+01		1.18E+01

				1.728		5.68E+02		3.38E+01		3.92E+01		3.91E+02		2.52E+01		1.23E+01

				1.776		5.66E+02		3.30E+01		3.84E+01		3.92E+02		2.58E+01		1.27E+01

				1.824		5.63E+02		3.23E+01		3.76E+01		3.92E+02		2.64E+01		1.32E+01

				1.872		5.60E+02		3.15E+01		3.68E+01		3.91E+02		2.70E+01		1.37E+01

				1.92		5.57E+02		3.08E+01		3.60E+01		3.90E+02		2.76E+01		1.41E+01

				1.968		5.53E+02		3.01E+01		3.52E+01		3.89E+02		2.82E+01		1.46E+01

				2.016		5.49E+02		2.94E+01		3.45E+01		3.87E+02		2.87E+01		1.51E+01

				2.064		5.45E+02		2.87E+01		3.37E+01		3.84E+02		2.92E+01		1.55E+01

				2.112		5.41E+02		2.80E+01		3.29E+01		3.81E+02		2.97E+01		1.60E+01

				2.16		5.36E+02		2.74E+01		3.22E+01		3.78E+02		3.02E+01		1.65E+01

				2.208		5.32E+02		2.67E+01		3.14E+01		3.74E+02		3.06E+01		1.70E+01

				2.256		5.27E+02		2.61E+01		3.07E+01		3.70E+02		3.10E+01		1.74E+01

				2.304		5.21E+02		2.55E+01		3.00E+01		3.65E+02		3.14E+01		1.79E+01

				2.352		5.16E+02		2.49E+01		2.93E+01		3.61E+02		3.17E+01		1.84E+01

				2.4		5.11E+02		2.43E+01		2.87E+01		3.55E+02		3.20E+01		1.89E+01

				2.448		5.05E+02		2.37E+01		2.80E+01		3.50E+02		3.23E+01		1.94E+01

				2.496		5.00E+02		2.32E+01		2.74E+01		3.45E+02		3.26E+01		1.99E+01

				2.544		4.94E+02		2.26E+01		2.67E+01		3.39E+02		3.28E+01		2.03E+01

				2.592		4.88E+02		2.21E+01		2.61E+01		3.33E+02		3.30E+01		2.08E+01

				2.64		4.82E+02		2.16E+01		2.55E+01		3.27E+02		3.31E+01		2.13E+01

				2.688		4.76E+02		2.11E+01		2.49E+01		3.21E+02		3.32E+01		2.18E+01

				2.736		4.70E+02		2.06E+01		2.43E+01		3.15E+02		3.33E+01		2.22E+01

				2.784		4.64E+02		2.01E+01		2.38E+01		3.09E+02		3.34E+01		2.27E+01

				2.832		4.58E+02		1.96E+01		2.32E+01		3.03E+02		3.34E+01		2.31E+01

				2.88		4.52E+02		1.92E+01		2.27E+01		2.97E+02		3.34E+01		2.36E+01

				2.928		4.46E+02		1.87E+01		2.22E+01		2.91E+02		3.33E+01		2.40E+01

				2.976		4.39E+02		1.83E+01		2.17E+01		2.85E+02		3.32E+01		2.44E+01

				3.024		4.33E+02		1.79E+01		2.12E+01		2.79E+02		3.31E+01		2.48E+01

				3.072		4.27E+02		1.75E+01		2.07E+01		2.73E+02		3.30E+01		2.52E+01

				3.12		4.21E+02		1.70E+01		2.02E+01		2.67E+02		3.28E+01		2.56E+01

				3.168		4.15E+02		1.66E+01		1.97E+01		2.61E+02		3.26E+01		2.60E+01

				3.216		4.08E+02		1.63E+01		1.93E+01		2.55E+02		3.24E+01		2.63E+01

				3.264		4.02E+02		1.59E+01		1.88E+01		2.50E+02		3.21E+01		2.67E+01

				3.312		3.96E+02		1.55E+01		1.84E+01		2.44E+02		3.18E+01		2.70E+01

				3.36		3.90E+02		1.51E+01		1.79E+01		2.38E+02		3.15E+01		2.73E+01

				3.408		3.84E+02		1.48E+01		1.75E+01		2.33E+02		3.12E+01		2.76E+01

				3.456		3.78E+02		1.44E+01		1.71E+01		2.28E+02		3.08E+01		2.79E+01

				3.504		3.72E+02		1.41E+01		1.67E+01		2.23E+02		3.04E+01		2.81E+01

				3.552		3.66E+02		1.38E+01		1.63E+01		2.18E+02		3.00E+01		2.84E+01

				3.6		3.60E+02		1.35E+01		1.59E+01		2.13E+02		2.96E+01		2.86E+01

				3.648		3.54E+02		1.31E+01		1.56E+01		2.08E+02		2.92E+01		2.88E+01

				3.696		3.49E+02		1.28E+01		1.52E+01		2.03E+02		2.87E+01		2.90E+01

				3.744		3.43E+02		1.25E+01		1.49E+01		1.98E+02		2.83E+01		2.91E+01

				3.792		3.37E+02		1.22E+01		1.45E+01		1.94E+02		2.78E+01		2.92E+01

				3.84		3.31E+02		1.19E+01		1.42E+01		1.89E+02		2.74E+01		2.93E+01

				3.888		3.26E+02		1.17E+01		1.38E+01		1.85E+02		2.69E+01		2.94E+01

				3.936		3.20E+02		1.14E+01		1.35E+01		1.81E+02		2.64E+01		2.95E+01

				3.984		3.15E+02		1.11E+01		1.32E+01		1.77E+02		2.59E+01		2.95E+01

				4.032		3.09E+02		1.09E+01		1.29E+01		1.72E+02		2.54E+01		2.95E+01

				4.08		3.04E+02		1.06E+01		1.26E+01		1.68E+02		2.49E+01		2.95E+01

				4.128		2.99E+02		1.04E+01		1.23E+01		1.65E+02		2.44E+01		2.95E+01

				4.176		2.94E+02		1.01E+01		1.20E+01		1.61E+02		2.40E+01		2.94E+01

				4.224		2.89E+02		9.88E+00		1.17E+01		1.57E+02		2.35E+01		2.93E+01

				4.272		2.83E+02		9.65E+00		1.15E+01		1.53E+02		2.30E+01		2.92E+01

				4.32		2.78E+02		9.42E+00		1.12E+01		1.50E+02		2.25E+01		2.91E+01

				4.368		2.73E+02		9.20E+00		1.09E+01		1.46E+02		2.20E+01		2.90E+01

				4.416		2.69E+02		8.99E+00		1.07E+01		1.43E+02		2.16E+01		2.88E+01

				4.464		2.64E+02		8.78E+00		1.04E+01		1.40E+02		2.11E+01		2.86E+01

				4.512		2.59E+02		8.57E+00		1.02E+01		1.36E+02		2.06E+01		2.84E+01

				4.56		2.54E+02		8.37E+00		9.94E+00		1.33E+02		2.02E+01		2.82E+01

				4.608		2.50E+02		8.17E+00		9.70E+00		1.30E+02		1.97E+01		2.79E+01

				4.656		2.45E+02		7.98E+00		9.48E+00		1.27E+02		1.93E+01		2.77E+01

				4.704		2.41E+02		7.79E+00		9.26E+00		1.24E+02		1.89E+01		2.74E+01

				4.752		2.36E+02		7.61E+00		9.04E+00		1.21E+02		1.84E+01		2.71E+01

				4.8		2.32E+02		7.43E+00		8.83E+00		1.18E+02		1.80E+01		2.68E+01

				4.848		2.28E+02		7.26E+00		8.62E+00		1.16E+02		1.76E+01		2.64E+01

				4.896		2.23E+02		7.09E+00		8.42E+00		1.13E+02		1.72E+01		2.61E+01

				4.944		2.19E+02		6.92E+00		8.22E+00		1.10E+02		1.68E+01		2.58E+01

				4.992		2.15E+02		6.76E+00		8.03E+00		1.08E+02		1.65E+01		2.54E+01

				5.04		2.11E+02		6.60E+00		7.84E+00		1.05E+02		1.61E+01		2.50E+01

				5.088		2.07E+02		6.45E+00		7.66E+00		1.03E+02		1.57E+01		2.47E+01

				5.136		2.03E+02		6.29E+00		7.48E+00		1.00E+02		1.54E+01		2.43E+01

				5.184		1.99E+02		6.15E+00		7.30E+00		9.81E+01		1.50E+01		2.39E+01

				5.232		1.96E+02		6.00E+00		7.13E+00		9.58E+01		1.47E+01		2.35E+01

				5.28		1.92E+02		5.86E+00		6.97E+00		9.35E+01		1.43E+01		2.31E+01

				5.328		1.88E+02		5.72E+00		6.80E+00		9.14E+01		1.40E+01		2.27E+01

				5.376		1.85E+02		5.59E+00		6.64E+00		8.92E+01		1.37E+01		2.23E+01

				5.424		1.81E+02		5.46E+00		6.49E+00		8.71E+01		1.34E+01		2.19E+01

				5.472		1.78E+02		5.33E+00		6.34E+00		8.51E+01		1.30E+01		2.15E+01

				5.52		1.74E+02		5.21E+00		6.19E+00		8.31E+01		1.27E+01		2.10E+01

				5.568		1.71E+02		5.08E+00		6.04E+00		8.12E+01		1.24E+01		2.06E+01

				5.616		1.68E+02		4.96E+00		5.90E+00		7.93E+01		1.22E+01		2.02E+01

				5.664		1.64E+02		4.85E+00		5.76E+00		7.74E+01		1.19E+01		1.98E+01

				5.712		1.61E+02		4.73E+00		5.63E+00		7.56E+01		1.16E+01		1.94E+01

				5.76		1.58E+02		4.62E+00		5.50E+00		7.39E+01		1.13E+01		1.90E+01

				5.808		1.55E+02		4.52E+00		5.37E+00		7.21E+01		1.11E+01		1.86E+01

				5.856		1.52E+02		4.41E+00		5.24E+00		7.05E+01		1.08E+01		1.82E+01

				5.904		1.49E+02		4.31E+00		5.12E+00		6.88E+01		1.06E+01		1.78E+01

				5.952		1.46E+02		4.20E+00		5.00E+00		6.72E+01		1.03E+01		1.75E+01

				6		1.43E+02		4.11E+00		4.88E+00		6.56E+01		1.01E+01		1.71E+01

				6.048		1.41E+02		4.01E+00		4.77E+00		6.41E+01		9.85E+00		1.67E+01

				6.096		1.38E+02		3.92E+00		4.65E+00		6.26E+01		9.62E+00		1.63E+01

				6.144		1.35E+02		3.82E+00		4.55E+00		6.11E+01		9.39E+00		1.60E+01

				6.192		1.32E+02		3.73E+00		4.44E+00		5.97E+01		9.18E+00		1.56E+01

				6.24		1.30E+02		3.65E+00		4.34E+00		5.83E+01		8.96E+00		1.53E+01

				6.288		1.27E+02		3.56E+00		4.23E+00		5.69E+01		8.75E+00		1.49E+01

				6.336		1.25E+02		3.48E+00		4.13E+00		5.56E+01		8.55E+00		1.46E+01

				6.384		1.22E+02		3.40E+00		4.04E+00		5.43E+01		8.35E+00		1.43E+01

				6.432		1.20E+02		3.32E+00		3.94E+00		5.30E+01		8.16E+00		1.40E+01

				6.48		1.17E+02		3.24E+00		3.85E+00		5.18E+01		7.97E+00		1.36E+01

				6.528		1.15E+02		3.16E+00		3.76E+00		5.06E+01		7.78E+00		1.33E+01

				6.576		1.13E+02		3.09E+00		3.67E+00		4.94E+01		7.60E+00		1.30E+01

				6.624		1.11E+02		3.02E+00		3.59E+00		4.82E+01		7.42E+00		1.27E+01

				6.672		1.08E+02		2.94E+00		3.50E+00		4.71E+01		7.25E+00		1.24E+01

				6.72		1.06E+02		2.88E+00		3.42E+00		4.60E+01		7.08E+00		1.22E+01

				6.768		1.04E+02		2.81E+00		3.34E+00		4.49E+01		6.92E+00		1.19E+01

				6.816		1.02E+02		2.74E+00		3.26E+00		4.39E+01		6.76E+00		1.16E+01

				6.864		1.00E+02		2.68E+00		3.18E+00		4.29E+01		6.60E+00		1.13E+01

				6.912		9.80E+01		2.62E+00		3.11E+00		4.19E+01		6.44E+00		1.11E+01

				6.96		9.60E+01		2.55E+00		3.04E+00		4.09E+01		6.29E+00		1.08E+01

				7.008		9.41E+01		2.49E+00		2.97E+00		3.99E+01		6.15E+00		1.06E+01

				7.056		9.22E+01		2.44E+00		2.90E+00		3.90E+01		6.00E+00		1.03E+01

				7.104		9.04E+01		2.38E+00		2.83E+00		3.81E+01		5.86E+00		1.01E+01

				7.152		8.85E+01		2.32E+00		2.76E+00		3.72E+01		5.73E+00		9.86E+00

				7.2		8.68E+01		2.27E+00		2.70E+00		3.63E+01		5.59E+00		9.63E+00

				7.248		8.50E+01		2.21E+00		2.63E+00		3.55E+01		5.46E+00		9.41E+00

				7.296		8.33E+01		2.16E+00		2.57E+00		3.46E+01		5.34E+00		9.19E+00

				7.344		8.16E+01		2.11E+00		2.51E+00		3.38E+01		5.21E+00		8.98E+00

				7.392		8.00E+01		2.06E+00		2.45E+00		3.30E+01		5.09E+00		8.77E+00

				7.44		7.84E+01		2.01E+00		2.40E+00		3.22E+01		4.97E+00		8.57E+00

				7.488		7.68E+01		1.97E+00		2.34E+00		3.15E+01		4.85E+00		8.37E+00

				7.536		7.52E+01		1.92E+00		2.28E+00		3.08E+01		4.74E+00		8.18E+00

				7.584		7.37E+01		1.88E+00		2.23E+00		3.00E+01		4.63E+00		7.99E+00

				7.632		7.22E+01		1.83E+00		2.18E+00		2.93E+01		4.52E+00		7.80E+00

				7.68		7.08E+01		1.79E+00		2.13E+00		2.86E+01		4.42E+00		7.62E+00

				7.728		6.93E+01		1.75E+00		2.08E+00		2.80E+01		4.31E+00		7.45E+00

				7.776		6.79E+01		1.71E+00		2.03E+00		2.73E+01		4.21E+00		7.27E+00

				7.824		6.65E+01		1.67E+00		1.98E+00		2.67E+01		4.11E+00		7.10E+00

				7.872		6.52E+01		1.63E+00		1.93E+00		2.60E+01		4.02E+00		6.94E+00

				7.92		6.39E+01		1.59E+00		1.89E+00		2.54E+01		3.92E+00		6.78E+00

				7.968		6.26E+01		1.55E+00		1.84E+00		2.48E+01		3.83E+00		6.62E+00

				8.016		6.13E+01		1.51E+00		1.80E+00		2.43E+01		3.74E+00		6.47E+00

				8.064		6.01E+01		1.48E+00		1.76E+00		2.37E+01		3.65E+00		6.32E+00

				8.112		5.88E+01		1.44E+00		1.72E+00		2.31E+01		3.57E+00		6.17E+00

				8.16		5.76E+01		1.41E+00		1.68E+00		2.26E+01		3.49E+00		6.03E+00

				8.208		5.65E+01		1.38E+00		1.64E+00		2.21E+01		3.40E+00		5.89E+00

				8.256		5.53E+01		1.35E+00		1.60E+00		2.15E+01		3.32E+00		5.75E+00

				8.304		5.42E+01		1.31E+00		1.56E+00		2.10E+01		3.25E+00		5.62E+00

				8.352		5.31E+01		1.28E+00		1.53E+00		2.05E+01		3.17E+00		5.49E+00

				8.4		5.20E+01		1.25E+00		1.49E+00		2.01E+01		3.10E+00		5.36E+00

				8.448		5.09E+01		1.22E+00		1.46E+00		1.96E+01		3.02E+00		5.23E+00

				8.496		4.99E+01		1.19E+00		1.42E+00		1.91E+01		2.95E+00		5.11E+00

				8.544		4.89E+01		1.17E+00		1.39E+00		1.87E+01		2.88E+00		4.99E+00

				8.592		4.79E+01		1.14E+00		1.35E+00		1.83E+01		2.82E+00		4.88E+00

				8.64		4.69E+01		1.11E+00		1.32E+00		1.78E+01		2.75E+00		4.76E+00

				8.688		4.59E+01		1.09E+00		1.29E+00		1.74E+01		2.69E+00		4.65E+00

				8.736		4.50E+01		1.06E+00		1.26E+00		1.70E+01		2.62E+00		4.54E+00

				8.784		4.41E+01		1.04E+00		1.23E+00		1.66E+01		2.56E+00		4.44E+00

				8.832		4.32E+01		1.01E+00		1.20E+00		1.62E+01		2.50E+00		4.33E+00

				8.88		4.23E+01		9.87E-01		1.18E+00		1.58E+01		2.44E+00		4.23E+00

				8.928		4.14E+01		9.64E-01		1.15E+00		1.55E+01		2.39E+00		4.13E+00

				8.976		4.06E+01		9.42E-01		1.12E+00		1.51E+01		2.33E+00		4.04E+00

				9.024		3.97E+01		9.19E-01		1.09E+00		1.47E+01		2.28E+00		3.94E+00

				9.072		3.89E+01		8.98E-01		1.07E+00		1.44E+01		2.22E+00		3.85E+00

				9.12		3.81E+01		8.77E-01		1.04E+00		1.41E+01		2.17E+00		3.76E+00

				9.168		3.74E+01		8.56E-01		1.02E+00		1.37E+01		2.12E+00		3.67E+00

				9.216		3.66E+01		8.36E-01		9.95E-01		1.34E+01		2.07E+00		3.59E+00

				9.264		3.58E+01		8.17E-01		9.71E-01		1.31E+01		2.02E+00		3.50E+00

				9.312		3.51E+01		7.97E-01		9.49E-01		1.28E+01		1.97E+00		3.42E+00

				9.36		3.44E+01		7.79E-01		9.26E-01		1.25E+01		1.93E+00		3.34E+00

				9.408		3.37E+01		7.60E-01		9.05E-01		1.22E+01		1.88E+00		3.26E+00

				9.456		3.30E+01		7.42E-01		8.83E-01		1.19E+01		1.84E+00		3.19E+00

				9.504		3.23E+01		7.25E-01		8.63E-01		1.16E+01		1.80E+00		3.11E+00

				9.552		3.16E+01		7.08E-01		8.42E-01		1.14E+01		1.75E+00		3.04E+00

				9.6		3.10E+01		6.91E-01		8.23E-01		1.11E+01		1.71E+00		2.97E+00

				9.648		3.04E+01		6.75E-01		8.03E-01		1.08E+01		1.67E+00		2.90E+00

				9.696		2.97E+01		6.59E-01		7.84E-01		1.06E+01		1.63E+00		2.83E+00

				9.744		2.91E+01		6.44E-01		7.66E-01		1.03E+01		1.60E+00		2.77E+00

				9.792		2.85E+01		6.29E-01		7.48E-01		1.01E+01		1.56E+00		2.70E+00

				9.84		2.79E+01		6.14E-01		7.31E-01		9.84E+00		1.52E+00		2.64E+00

				9.888		2.74E+01		6.00E-01		7.13E-01		9.61E+00		1.49E+00		2.58E+00

				9.936		2.68E+01		5.85E-01		6.97E-01		9.39E+00		1.45E+00		2.52E+00

				9.984		2.62E+01		5.72E-01		6.80E-01		9.17E+00		1.42E+00		2.46E+00

				10.032		2.57E+01		5.58E-01		6.64E-01		8.95E+00		1.38E+00		2.40E+00

				10.08		2.52E+01		5.45E-01		6.49E-01		8.74E+00		1.35E+00		2.34E+00

				10.128		2.47E+01		5.32E-01		6.34E-01		8.54E+00		1.32E+00		2.29E+00

				10.176		2.42E+01		5.20E-01		6.19E-01		8.34E+00		1.29E+00		2.24E+00

				10.224		2.37E+01		5.08E-01		6.04E-01		8.14E+00		1.26E+00		2.18E+00

				10.272		2.32E+01		4.96E-01		5.90E-01		7.95E+00		1.23E+00		2.13E+00

				10.32		2.27E+01		4.84E-01		5.76E-01		7.76E+00		1.20E+00		2.08E+00

				10.368		2.22E+01		4.73E-01		5.63E-01		7.58E+00		1.17E+00		2.03E+00

				10.416		2.18E+01		4.62E-01		5.49E-01		7.40E+00		1.14E+00		1.99E+00

				10.464		2.13E+01		4.51E-01		5.36E-01		7.23E+00		1.12E+00		1.94E+00

				10.512		2.09E+01		4.40E-01		5.24E-01		7.06E+00		1.09E+00		1.89E+00

				10.56		2.04E+01		4.30E-01		5.12E-01		6.89E+00		1.07E+00		1.85E+00

				10.608		2.00E+01		4.20E-01		5.00E-01		6.73E+00		1.04E+00		1.81E+00

				10.656		1.96E+01		4.10E-01		4.88E-01		6.57E+00		1.02E+00		1.76E+00

				10.704		1.92E+01		4.00E-01		4.76E-01		6.42E+00		9.92E-01		1.72E+00

				10.752		1.88E+01		3.91E-01		4.65E-01		6.27E+00		9.69E-01		1.68E+00

				10.8		1.84E+01		3.82E-01		4.54E-01		6.12E+00		9.46E-01		1.64E+00

				10.848		1.80E+01		3.73E-01		4.44E-01		5.98E+00		9.24E-01		1.60E+00

				10.896		1.77E+01		3.64E-01		4.33E-01		5.84E+00		9.02E-01		1.57E+00

				10.944		1.73E+01		3.56E-01		4.23E-01		5.70E+00		8.81E-01		1.53E+00

				10.992		1.69E+01		3.47E-01		4.13E-01		5.57E+00		8.60E-01		1.49E+00

				11.04		1.66E+01		3.39E-01		4.03E-01		5.44E+00		8.40E-01		1.46E+00

				11.088		1.63E+01		3.31E-01		3.94E-01		5.31E+00		8.21E-01		1.43E+00

				11.136		1.59E+01		3.23E-01		3.85E-01		5.18E+00		8.01E-01		1.39E+00

				11.184		1.56E+01		3.16E-01		3.76E-01		5.06E+00		7.83E-01		1.36E+00

				11.232		1.53E+01		3.08E-01		3.67E-01		4.94E+00		7.64E-01		1.33E+00

				11.28		1.50E+01		3.01E-01		3.58E-01		4.83E+00		7.46E-01		1.30E+00

				11.328		1.46E+01		2.94E-01		3.50E-01		4.71E+00		7.29E-01		1.27E+00

				11.376		1.43E+01		2.87E-01		3.42E-01		4.60E+00		7.12E-01		1.24E+00

				11.424		1.40E+01		2.80E-01		3.34E-01		4.50E+00		6.95E-01		1.21E+00

				11.472		1.38E+01		2.74E-01		3.26E-01		4.39E+00		6.79E-01		1.18E+00

				11.52		1.35E+01		2.67E-01		3.18E-01		4.29E+00		6.63E-01		1.15E+00

				11.568		1.32E+01		2.61E-01		3.11E-01		4.19E+00		6.47E-01		1.12E+00

				11.616		1.29E+01		2.55E-01		3.03E-01		4.09E+00		6.32E-01		1.10E+00

				11.664		1.27E+01		2.49E-01		2.96E-01		3.99E+00		6.17E-01		1.07E+00

				11.712		1.24E+01		2.43E-01		2.89E-01		3.90E+00		6.03E-01		1.05E+00

				11.76		1.21E+01		2.37E-01		2.83E-01		3.81E+00		5.89E-01		1.02E+00

				11.808		1.19E+01		2.32E-01		2.76E-01		3.72E+00		5.75E-01		9.99E-01

				11.856		1.16E+01		2.26E-01		2.69E-01		3.63E+00		5.61E-01		9.75E-01

				11.904		1.14E+01		2.21E-01		2.63E-01		3.55E+00		5.48E-01		9.52E-01

				11.952		1.12E+01		2.16E-01		2.57E-01		3.46E+00		5.35E-01		9.30E-01

				12		1.09E+01		2.11E-01		2.51E-01		3.38E+00		5.23E-01		9.08E-01

				12.048		1.07E+01		2.06E-01		2.45E-01		3.30E+00		5.10E-01		8.87E-01

				12.096		1.05E+01		2.01E-01		2.39E-01		3.22E+00		4.98E-01		8.66E-01

				12.144		1.03E+01		1.96E-01		2.34E-01		3.15E+00		4.87E-01		8.46E-01

				12.192		1.01E+01		1.92E-01		2.28E-01		3.07E+00		4.75E-01		8.26E-01

				12.24		9.84E+00		1.87E-01		2.23E-01		3.00E+00		4.64E-01		8.07E-01

				12.288		9.64E+00		1.83E-01		2.18E-01		2.93E+00		4.53E-01		7.88E-01

				12.336		9.44E+00		1.79E-01		2.12E-01		2.86E+00		4.43E-01		7.69E-01

				12.384		9.24E+00		1.74E-01		2.07E-01		2.80E+00		4.32E-01		7.51E-01

				12.432		9.05E+00		1.70E-01		2.03E-01		2.73E+00		4.22E-01		7.33E-01

				12.48		8.87E+00		1.66E-01		1.98E-01		2.67E+00		4.12E-01		7.16E-01

				12.528		8.68E+00		1.62E-01		1.93E-01		2.60E+00		4.03E-01		7.00E-01

				12.576		8.50E+00		1.59E-01		1.89E-01		2.54E+00		3.93E-01		6.83E-01

				12.624		8.33E+00		1.55E-01		1.84E-01		2.48E+00		3.84E-01		6.67E-01

				12.672		8.15E+00		1.51E-01		1.80E-01		2.42E+00		3.75E-01		6.51E-01

				12.72		7.99E+00		1.48E-01		1.76E-01		2.37E+00		3.66E-01		6.36E-01

				12.768		7.82E+00		1.44E-01		1.72E-01		2.31E+00		3.58E-01		6.21E-01

				12.816		7.66E+00		1.41E-01		1.68E-01		2.26E+00		3.49E-01		6.07E-01

				12.864		7.50E+00		1.37E-01		1.64E-01		2.21E+00		3.41E-01		5.92E-01

				12.912		7.34E+00		1.34E-01		1.60E-01		2.15E+00		3.33E-01		5.79E-01

				12.96		7.19E+00		1.31E-01		1.56E-01		2.10E+00		3.25E-01		5.65E-01

				13.008		7.04E+00		1.28E-01		1.52E-01		2.05E+00		3.17E-01		5.52E-01

				13.056		6.90E+00		1.25E-01		1.49E-01		2.01E+00		3.10E-01		5.39E-01

				13.104		6.75E+00		1.22E-01		1.45E-01		1.96E+00		3.03E-01		5.26E-01

				13.152		6.61E+00		1.19E-01		1.42E-01		1.91E+00		2.96E-01		5.14E-01

				13.2		6.48E+00		1.16E-01		1.39E-01		1.87E+00		2.89E-01		5.02E-01

				13.248		6.34E+00		1.14E-01		1.35E-01		1.82E+00		2.82E-01		4.90E-01

				13.296		6.21E+00		1.11E-01		1.32E-01		1.78E+00		2.75E-01		4.78E-01

				13.344		6.08E+00		1.08E-01		1.29E-01		1.74E+00		2.69E-01		4.67E-01

				13.392		5.96E+00		1.06E-01		1.26E-01		1.70E+00		2.63E-01		4.56E-01

				13.44		5.83E+00		1.03E-01		1.23E-01		1.66E+00		2.56E-01		4.46E-01

				13.488		5.71E+00		1.01E-01		1.20E-01		1.62E+00		2.50E-01		4.35E-01

				13.536		5.60E+00		9.86E-02		1.17E-01		1.58E+00		2.44E-01		4.25E-01

				13.584		5.48E+00		9.63E-02		1.15E-01		1.54E+00		2.39E-01		4.15E-01

				13.632		5.37E+00		9.40E-02		1.12E-01		1.51E+00		2.33E-01		4.05E-01

				13.68		5.25E+00		9.18E-02		1.09E-01		1.47E+00		2.28E-01		3.96E-01

				13.728		5.15E+00		8.96E-02		1.07E-01		1.44E+00		2.22E-01		3.86E-01

				13.776		5.04E+00		8.75E-02		1.04E-01		1.40E+00		2.17E-01		3.77E-01

				13.824		4.94E+00		8.55E-02		1.02E-01		1.37E+00		2.12E-01		3.69E-01

				13.872		4.83E+00		8.35E-02		9.93E-02		1.34E+00		2.07E-01		3.60E-01

				13.92		4.73E+00		8.15E-02		9.70E-02		1.31E+00		2.02E-01		3.51E-01

				13.968		4.63E+00		7.96E-02		9.47E-02		1.28E+00		1.97E-01		3.43E-01

				14.016		4.54E+00		7.77E-02		9.25E-02		1.25E+00		1.93E-01		3.35E-01

				14.064		4.44E+00		7.59E-02		9.03E-02		1.22E+00		1.88E-01		3.27E-01

				14.112		4.35E+00		7.41E-02		8.82E-02		1.19E+00		1.84E-01		3.20E-01

				14.16		4.26E+00		7.24E-02		8.61E-02		1.16E+00		1.80E-01		3.12E-01

				14.208		4.17E+00		7.07E-02		8.41E-02		1.13E+00		1.75E-01		3.05E-01

				14.256		4.09E+00		6.90E-02		8.21E-02		1.11E+00		1.71E-01		2.98E-01

				14.304		4.00E+00		6.74E-02		8.02E-02		1.08E+00		1.67E-01		2.91E-01

				14.352		3.92E+00		6.58E-02		7.83E-02		1.06E+00		1.63E-01		2.84E-01

				14.4		3.84E+00		6.43E-02		7.65E-02		1.03E+00		1.59E-01		2.77E-01

				14.448		3.76E+00		6.28E-02		7.47E-02		1.01E+00		1.56E-01		2.71E-01

				14.496		3.68E+00		6.13E-02		7.29E-02		9.83E-01		1.52E-01		2.64E-01

				14.544		3.61E+00		5.99E-02		7.12E-02		9.60E-01		1.48E-01		2.58E-01

				14.592		3.53E+00		5.84E-02		6.95E-02		9.37E-01		1.45E-01		2.52E-01

				14.64		3.46E+00		5.71E-02		6.79E-02		9.15E-01		1.42E-01		2.46E-01

				14.688		3.39E+00		5.57E-02		6.63E-02		8.94E-01		1.38E-01		2.40E-01

				14.736		3.32E+00		5.44E-02		6.48E-02		8.73E-01		1.35E-01		2.35E-01

				14.784		3.25E+00		5.31E-02		6.32E-02		8.52E-01		1.32E-01		2.29E-01

				14.832		3.18E+00		5.19E-02		6.18E-02		8.32E-01		1.29E-01		2.24E-01

				14.88		3.11E+00		5.07E-02		6.03E-02		8.13E-01		1.26E-01		2.19E-01

				14.928		3.05E+00		4.95E-02		5.89E-02		7.94E-01		1.23E-01		2.13E-01

				14.976		2.99E+00		4.83E-02		5.75E-02		7.75E-01		1.20E-01		2.08E-01

				15.024		2.92E+00		4.72E-02		5.62E-02		7.57E-01		1.17E-01		2.04E-01

				15.072		2.86E+00		4.61E-02		5.48E-02		7.39E-01		1.14E-01		1.99E-01

				15.12		2.80E+00		4.50E-02		5.36E-02		7.22E-01		1.12E-01		1.94E-01

				15.168		2.75E+00		4.40E-02		5.23E-02		7.05E-01		1.09E-01		1.90E-01

				15.216		2.69E+00		4.29E-02		5.11E-02		6.88E-01		1.07E-01		1.85E-01

				15.264		2.63E+00		4.19E-02		4.99E-02		6.72E-01		1.04E-01		1.81E-01

				15.312		2.58E+00		4.09E-02		4.87E-02		6.56E-01		1.02E-01		1.77E-01

				15.36		2.53E+00		4.00E-02		4.76E-02		6.41E-01		9.91E-02		1.72E-01

				15.408		2.47E+00		3.90E-02		4.64E-02		6.26E-01		9.68E-02		1.68E-01

				15.456		2.42E+00		3.81E-02		4.54E-02		6.11E-01		9.45E-02		1.64E-01

				15.504		2.37E+00		3.72E-02		4.43E-02		5.97E-01		9.23E-02		1.61E-01

				15.552		2.32E+00		3.63E-02		4.32E-02		5.83E-01		9.02E-02		1.57E-01

				15.6		2.27E+00		3.55E-02		4.22E-02		5.69E-01		8.80E-02		1.53E-01

				15.648		2.23E+00		3.47E-02		4.12E-02		5.56E-01		8.60E-02		1.50E-01

				15.696		2.18E+00		3.38E-02		4.03E-02		5.43E-01		8.39E-02		1.46E-01

				15.744		2.14E+00		3.30E-02		3.93E-02		5.30E-01		8.20E-02		1.43E-01

				15.792		2.09E+00		3.23E-02		3.84E-02		5.18E-01		8.01E-02		1.39E-01

				15.84		2.05E+00		3.15E-02		3.75E-02		5.06E-01		7.82E-02		1.36E-01

				15.888		2.01E+00		3.08E-02		3.66E-02		4.94E-01		7.63E-02		1.33E-01

				15.936		1.96E+00		3.01E-02		3.58E-02		4.82E-01		7.45E-02		1.30E-01

				15.984		1.92E+00		2.93E-02		3.49E-02		4.71E-01		7.28E-02		1.27E-01

				16.032		1.88E+00		2.87E-02		3.41E-02		4.60E-01		7.11E-02		1.24E-01

				16.08		1.84E+00		2.80E-02		3.33E-02		4.49E-01		6.94E-02		1.21E-01

				16.128		1.81E+00		2.73E-02		3.25E-02		4.38E-01		6.78E-02		1.18E-01

				16.176		1.77E+00		2.67E-02		3.18E-02		4.28E-01		6.62E-02		1.15E-01

				16.224		1.73E+00		2.61E-02		3.10E-02		4.18E-01		6.46E-02		1.12E-01

				16.272		1.70E+00		2.55E-02		3.03E-02		4.08E-01		6.31E-02		1.10E-01

				16.32		1.66E+00		2.49E-02		2.96E-02		3.99E-01		6.16E-02		1.07E-01

				16.368		1.63E+00		2.43E-02		2.89E-02		3.89E-01		6.02E-02		1.05E-01

				16.416		1.59E+00		2.37E-02		2.82E-02		3.80E-01		5.88E-02		1.02E-01

				16.464		1.56E+00		2.31E-02		2.75E-02		3.71E-01		5.74E-02		9.98E-02

				16.512		1.53E+00		2.26E-02		2.69E-02		3.63E-01		5.61E-02		9.75E-02

				16.56		1.50E+00		2.21E-02		2.63E-02		3.54E-01		5.47E-02		9.52E-02

				16.608		1.47E+00		2.16E-02		2.56E-02		3.46E-01		5.35E-02		9.30E-02

				16.656		1.43E+00		2.10E-02		2.50E-02		3.38E-01		5.22E-02		9.08E-02

				16.704		1.40E+00		2.06E-02		2.45E-02		3.30E-01		5.10E-02		8.86E-02

				16.752		1.38E+00		2.01E-02		2.39E-02		3.22E-01		4.98E-02		8.66E-02

				16.8		1.35E+00		1.96E-02		2.33E-02		3.14E-01		4.86E-02		8.45E-02

				16.848		1.32E+00		1.91E-02		2.28E-02		3.07E-01		4.75E-02		8.25E-02

				16.896		1.29E+00		1.87E-02		2.22E-02		3.00E-01		4.64E-02		8.06E-02

				16.944		1.27E+00		1.83E-02		2.17E-02		2.93E-01		4.53E-02		7.87E-02

				16.992		1.24E+00		1.78E-02		2.12E-02		2.86E-01		4.42E-02		7.69E-02

				17.04		1.21E+00		1.74E-02		2.07E-02		2.79E-01		4.32E-02		7.51E-02

				17.088		1.19E+00		1.70E-02		2.02E-02		2.73E-01		4.22E-02		7.33E-02

				17.136		1.16E+00		1.66E-02		1.97E-02		2.66E-01		4.12E-02		7.16E-02

				17.184		1.14E+00		1.62E-02		1.93E-02		2.60E-01		4.02E-02		6.99E-02

				17.232		1.12E+00		1.58E-02		1.88E-02		2.54E-01		3.93E-02		6.83E-02

				17.28		1.09E+00		1.55E-02		1.84E-02		2.48E-01		3.83E-02		6.67E-02

				17.328		1.07E+00		1.51E-02		1.80E-02		2.42E-01		3.74E-02		6.51E-02

				17.376		1.05E+00		1.47E-02		1.75E-02		2.36E-01		3.66E-02		6.36E-02

				17.424		1.03E+00		1.44E-02		1.71E-02		2.31E-01		3.57E-02		6.21E-02

				17.472		1.00E+00		1.41E-02		1.67E-02		2.25E-01		3.49E-02		6.06E-02

				17.52		9.84E-01		1.37E-02		1.63E-02		2.20E-01		3.40E-02		5.92E-02

				17.568		9.63E-01		1.34E-02		1.59E-02		2.15E-01		3.32E-02		5.78E-02

				17.616		9.43E-01		1.31E-02		1.56E-02		2.10E-01		3.25E-02		5.64E-02

				17.664		9.24E-01		1.28E-02		1.52E-02		2.05E-01		3.17E-02		5.51E-02

				17.712		9.05E-01		1.25E-02		1.49E-02		2.00E-01		3.10E-02		5.38E-02

				17.76		8.86E-01		1.22E-02		1.45E-02		1.95E-01		3.02E-02		5.26E-02

				17.808		8.67E-01		1.19E-02		1.42E-02		1.91E-01		2.95E-02		5.13E-02

				17.856		8.49E-01		1.16E-02		1.38E-02		1.86E-01		2.88E-02		5.01E-02

				17.904		8.32E-01		1.13E-02		1.35E-02		1.82E-01		2.82E-02		4.89E-02

				17.952		8.15E-01		1.11E-02		1.32E-02		1.78E-01		2.75E-02		4.78E-02

				18		7.98E-01		1.08E-02		1.29E-02		1.74E-01		2.68E-02		4.67E-02

				18.048		7.81E-01		1.06E-02		1.26E-02		1.70E-01		2.62E-02		4.56E-02

				18.096		7.65E-01		1.03E-02		1.23E-02		1.66E-01		2.56E-02		4.45E-02

				18.144		7.49E-01		1.01E-02		1.20E-02		1.62E-01		2.50E-02		4.35E-02

				18.192		7.34E-01		9.84E-03		1.17E-02		1.58E-01		2.44E-02		4.24E-02

				18.24		7.18E-01		9.61E-03		1.14E-02		1.54E-01		2.38E-02		4.15E-02

				18.288		7.04E-01		9.38E-03		1.12E-02		1.51E-01		2.33E-02		4.05E-02

				18.336		6.89E-01		9.16E-03		1.09E-02		1.47E-01		2.27E-02		3.95E-02

				18.384		6.75E-01		8.95E-03		1.07E-02		1.44E-01		2.22E-02		3.86E-02

				18.432		6.61E-01		8.74E-03		1.04E-02		1.40E-01		2.17E-02		3.77E-02

				18.48		6.47E-01		8.53E-03		1.02E-02		1.37E-01		2.12E-02		3.68E-02

				18.528		6.34E-01		8.33E-03		9.91E-03		1.34E-01		2.07E-02		3.59E-02

				18.576		6.20E-01		8.14E-03		9.68E-03		1.31E-01		2.02E-02		3.51E-02

				18.624		6.08E-01		7.94E-03		9.45E-03		1.27E-01		1.97E-02		3.43E-02

				18.672		5.95E-01		7.76E-03		9.23E-03		1.24E-01		1.93E-02		3.35E-02

				18.72		5.83E-01		7.58E-03		9.02E-03		1.22E-01		1.88E-02		3.27E-02

				18.768		5.70E-01		7.40E-03		8.80E-03		1.19E-01		1.84E-02		3.19E-02

				18.816		5.59E-01		7.22E-03		8.59E-03		1.16E-01		1.79E-02		3.12E-02

				18.864		5.47E-01		7.05E-03		8.39E-03		1.13E-01		1.75E-02		3.04E-02

				18.912		5.35E-01		6.88E-03		8.19E-03		1.10E-01		1.71E-02		2.97E-02

				18.96		5.24E-01		6.72E-03		8.00E-03		1.08E-01		1.67E-02		2.90E-02

				19.008		5.13E-01		6.56E-03		7.81E-03		1.05E-01		1.63E-02		2.83E-02

				19.056		5.03E-01		6.41E-03		7.62E-03		1.03E-01		1.59E-02		2.76E-02

				19.104		4.92E-01		6.26E-03		7.44E-03		1.00E-01		1.55E-02		2.70E-02

				19.152		4.82E-01		6.11E-03		7.27E-03		9.80E-02		1.52E-02		2.64E-02

				19.2		4.72E-01		5.96E-03		7.10E-03		9.56E-02		1.48E-02		2.57E-02

				19.248		4.62E-01		5.82E-03		6.93E-03		9.34E-02		1.44E-02		2.51E-02

				19.296		4.52E-01		5.68E-03		6.76E-03		9.12E-02		1.41E-02		2.45E-02

				19.344		4.43E-01		5.55E-03		6.60E-03		8.90E-02		1.38E-02		2.39E-02

				19.392		4.33E-01		5.42E-03		6.45E-03		8.69E-02		1.34E-02		2.34E-02

				19.44		4.24E-01		5.29E-03		6.29E-03		8.48E-02		1.31E-02		2.28E-02

				19.488		4.16E-01		5.16E-03		6.15E-03		8.28E-02		1.28E-02		2.23E-02

				19.536		4.07E-01		5.04E-03		6.00E-03		8.09E-02		1.25E-02		2.18E-02

				19.584		3.98E-01		4.92E-03		5.86E-03		7.90E-02		1.22E-02		2.12E-02

				19.632		3.90E-01		4.81E-03		5.72E-03		7.71E-02		1.19E-02		2.07E-02

				19.68		3.82E-01		4.69E-03		5.58E-03		7.53E-02		1.16E-02		2.03E-02

				19.728		3.74E-01		4.58E-03		5.45E-03		7.35E-02		1.14E-02		1.98E-02

				19.776		3.66E-01		4.47E-03		5.32E-03		7.18E-02		1.11E-02		1.93E-02

				19.824		3.58E-01		4.37E-03		5.20E-03		7.01E-02		1.08E-02		1.88E-02

				19.872		3.51E-01		4.26E-03		5.07E-03		6.84E-02		1.06E-02		1.84E-02

				19.92		3.44E-01		4.16E-03		4.95E-03		6.68E-02		1.03E-02		1.80E-02

				19.968		3.36E-01		4.06E-03		4.84E-03		6.52E-02		1.01E-02		1.75E-02

				20.016		3.29E-01		3.97E-03		4.72E-03		6.37E-02		9.84E-03		1.71E-02

				20.064		3.22E-01		3.87E-03		4.61E-03		6.21E-02		9.61E-03		1.67E-02

				20.112		3.16E-01		3.78E-03		4.50E-03		6.07E-02		9.38E-03		1.63E-02

				20.16		3.09E-01		3.69E-03		4.39E-03		5.92E-02		9.16E-03		1.59E-02

				20.208		3.03E-01		3.61E-03		4.29E-03		5.78E-02		8.94E-03		1.56E-02

				20.256		2.96E-01		3.52E-03		4.19E-03		5.65E-02		8.73E-03		1.52E-02

				20.304		2.90E-01		3.44E-03		4.09E-03		5.51E-02		8.53E-03		1.48E-02

				20.352		2.84E-01		3.36E-03		3.99E-03		5.38E-02		8.33E-03		1.45E-02

				20.4		2.78E-01		3.28E-03		3.90E-03		5.26E-02		8.13E-03		1.41E-02

				20.448		2.72E-01		3.20E-03		3.81E-03		5.13E-02		7.94E-03		1.38E-02

				20.496		2.67E-01		3.12E-03		3.72E-03		5.01E-02		7.75E-03		1.35E-02

				20.544		2.61E-01		3.05E-03		3.63E-03		4.89E-02		7.57E-03		1.32E-02

				20.592		2.56E-01		2.98E-03		3.54E-03		4.78E-02		7.39E-03		1.29E-02

				20.64		2.50E-01		2.91E-03		3.46E-03		4.67E-02		7.21E-03		1.26E-02

				20.688		2.45E-01		2.84E-03		3.38E-03		4.56E-02		7.04E-03		1.23E-02

				20.736		2.40E-01		2.77E-03		3.30E-03		4.45E-02		6.88E-03		1.20E-02

				20.784		2.35E-01		2.71E-03		3.22E-03		4.34E-02		6.72E-03		1.17E-02

				20.832		2.30E-01		2.64E-03		3.15E-03		4.24E-02		6.56E-03		1.14E-02

				20.88		2.25E-01		2.58E-03		3.07E-03		4.14E-02		6.40E-03		1.11E-02

				20.928		2.21E-01		2.52E-03		3.00E-03		4.04E-02		6.25E-03		1.09E-02

				20.976		2.16E-01		2.46E-03		2.93E-03		3.95E-02		6.11E-03		1.06E-02

				21.024		2.12E-01		2.40E-03		2.86E-03		3.86E-02		5.96E-03		1.04E-02

				21.072		2.07E-01		2.35E-03		2.79E-03		3.76E-02		5.82E-03		1.01E-02

				21.12		2.03E-01		2.29E-03		2.73E-03		3.68E-02		5.68E-03		9.89E-03

				21.168		1.99E-01		2.24E-03		2.66E-03		3.59E-02		5.55E-03		9.65E-03

				21.216		1.95E-01		2.19E-03		2.60E-03		3.50E-02		5.42E-03		9.43E-03

				21.264		1.91E-01		2.13E-03		2.54E-03		3.42E-02		5.29E-03		9.20E-03

				21.312		1.87E-01		2.08E-03		2.48E-03		3.34E-02		5.17E-03		8.99E-03

				21.36		1.83E-01		2.03E-03		2.42E-03		3.26E-02		5.05E-03		8.78E-03

				21.408		1.79E-01		1.99E-03		2.36E-03		3.19E-02		4.93E-03		8.57E-03

				21.456		1.75E-01		1.94E-03		2.31E-03		3.11E-02		4.81E-03		8.37E-03

				21.504		1.72E-01		1.89E-03		2.25E-03		3.04E-02		4.70E-03		8.17E-03

				21.552		1.68E-01		1.85E-03		2.20E-03		2.97E-02		4.59E-03		7.98E-03

				21.6		1.65E-01		1.81E-03		2.15E-03		2.90E-02		4.48E-03		7.79E-03

				21.648		1.61E-01		1.76E-03		2.10E-03		2.83E-02		4.37E-03		7.61E-03

				21.696		1.58E-01		1.72E-03		2.05E-03		2.76E-02		4.27E-03		7.43E-03

				21.744		1.54E-01		1.68E-03		2.00E-03		2.70E-02		4.17E-03		7.25E-03

				21.792		1.51E-01		1.64E-03		1.95E-03		2.63E-02		4.07E-03		7.08E-03

				21.84		1.48E-01		1.60E-03		1.91E-03		2.57E-02		3.98E-03		6.92E-03

				21.888		1.45E-01		1.57E-03		1.86E-03		2.51E-02		3.88E-03		6.75E-03

				21.936		1.42E-01		1.53E-03		1.82E-03		2.45E-02		3.79E-03		6.59E-03

				21.984		1.39E-01		1.49E-03		1.78E-03		2.39E-02		3.70E-03		6.44E-03

				22.032		1.36E-01		1.46E-03		1.73E-03		2.34E-02		3.62E-03		6.29E-03

				22.08		1.33E-01		1.42E-03		1.69E-03		2.28E-02		3.53E-03		6.14E-03

				22.128		1.31E-01		1.39E-03		1.65E-03		2.23E-02		3.45E-03		5.99E-03

				22.176		1.28E-01		1.36E-03		1.61E-03		2.18E-02		3.37E-03		5.85E-03

				22.224		1.25E-01		1.32E-03		1.58E-03		2.12E-02		3.29E-03		5.71E-03

				22.272		1.23E-01		1.29E-03		1.54E-03		2.07E-02		3.21E-03		5.58E-03

				22.32		1.20E-01		1.26E-03		1.50E-03		2.03E-02		3.13E-03		5.45E-03

				22.368		1.17E-01		1.23E-03		1.47E-03		1.98E-02		3.06E-03		5.32E-03

				22.416		1.15E-01		1.20E-03		1.43E-03		1.93E-02		2.99E-03		5.19E-03

				22.464		1.13E-01		1.18E-03		1.40E-03		1.89E-02		2.92E-03		5.07E-03

				22.512		1.10E-01		1.15E-03		1.37E-03		1.84E-02		2.85E-03		4.95E-03

				22.56		1.08E-01		1.12E-03		1.33E-03		1.80E-02		2.78E-03		4.83E-03

				22.608		1.06E-01		1.09E-03		1.30E-03		1.75E-02		2.71E-03		4.72E-03

				22.656		1.04E-01		1.07E-03		1.27E-03		1.71E-02		2.65E-03		4.61E-03

				22.704		1.01E-01		1.04E-03		1.24E-03		1.67E-02		2.59E-03		4.50E-03

				22.752		9.92E-02		1.02E-03		1.21E-03		1.63E-02		2.53E-03		4.39E-03

				22.8		9.71E-02		9.94E-04		1.18E-03		1.60E-02		2.47E-03		4.29E-03

				22.848		9.51E-02		9.71E-04		1.16E-03		1.56E-02		2.41E-03		4.19E-03

				22.896		9.31E-02		9.48E-04		1.13E-03		1.52E-02		2.35E-03		4.09E-03

				22.944		9.12E-02		9.25E-04		1.10E-03		1.48E-02		2.30E-03		3.99E-03

				22.992		8.93E-02		9.04E-04		1.08E-03		1.45E-02		2.24E-03		3.90E-03

				23.04		8.74E-02		8.82E-04		1.05E-03		1.42E-02		2.19E-03		3.81E-03

				23.088		8.56E-02		8.61E-04		1.03E-03		1.38E-02		2.14E-03		3.72E-03

				23.136		8.38E-02		8.41E-04		1.00E-03		1.35E-02		2.09E-03		3.63E-03

				23.184		8.21E-02		8.21E-04		9.77E-04		1.32E-02		2.04E-03		3.54E-03

				23.232		8.04E-02		8.02E-04		9.54E-04		1.29E-02		1.99E-03		3.46E-03

				23.28		7.87E-02		7.83E-04		9.32E-04		1.26E-02		1.94E-03		3.38E-03

				23.328		7.71E-02		7.65E-04		9.10E-04		1.23E-02		1.90E-03		3.30E-03

				23.376		7.55E-02		7.46E-04		8.88E-04		1.20E-02		1.85E-03		3.22E-03

				23.424		7.39E-02		7.29E-04		8.67E-04		1.17E-02		1.81E-03		3.15E-03

				23.472		7.24E-02		7.12E-04		8.47E-04		1.14E-02		1.77E-03		3.07E-03

				23.52		7.08E-02		6.95E-04		8.27E-04		1.12E-02		1.72E-03		3.00E-03

				23.568		6.94E-02		6.79E-04		8.07E-04		1.09E-02		1.68E-03		2.93E-03

				23.616		6.79E-02		6.63E-04		7.88E-04		1.06E-02		1.64E-03		2.86E-03

				23.664		6.65E-02		6.47E-04		7.70E-04		1.04E-02		1.61E-03		2.79E-03

				23.712		6.51E-02		6.32E-04		7.52E-04		1.01E-02		1.57E-03		2.73E-03

				23.76		6.38E-02		6.17E-04		7.34E-04		9.90E-03		1.53E-03		2.66E-03

				23.808		6.25E-02		6.02E-04		7.17E-04		9.66E-03		1.49E-03		2.60E-03

				23.856		6.11E-02		5.88E-04		7.00E-04		9.43E-03		1.46E-03		2.54E-03

				23.904		5.99E-02		5.74E-04		6.83E-04		9.21E-03		1.43E-03		2.48E-03

				23.952		5.86E-02		5.61E-04		6.67E-04		9.00E-03		1.39E-03		2.42E-03

				24		5.74E-02		5.48E-04		6.52E-04		8.78E-03		1.36E-03		2.36E-03





Sheet3

		Example VBX Model run

		Input

		Building		300		m3

		ACH		0.5		1/h

		Source		10		m2

		Source composition

		density		1.35		g/cm3				Name		MW		P0 mm hg		P0 mg/m3		D		Applied mg/m2

		Film thick		80		µm				Octane		114		12.324		76317.5111111111		0.0234		2160

		TVOC		350		mg/g				Nonane		128		4.144		28813.5901234568		0.0219		2160

										decane		142		1.575		12148.8888888889		0.0207		21600

										undecane		156		0.616		5220.0296296296		0.0199		2160

										dodecane		170		0.253		2336.3456790124		0.0188		2160

										TVOC

		Volume applied				Mass applied				Applied g/m²		VOC/m2

		800		cm3		1080		g total		108		37,800.00

		Name		mg/g		applied

		Octane		20		2160

		Nonane		20		2160

		decane		200		21600

		undecane		20		2160

		dodecane		20		2160

		TVOC		350		37800
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