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EXAMPLE OF USE OF DEPOSITION 2001

When DEPOSITION 2001 has been started, the first screen appears as shown in Figure 1. To open the application, click on the drop-
down “File” menu item on the toolbar and select either “New” to start a new analysis or “Open” to access a previously stored analysis.
If you select “New,” a dialog box will open that will allow you to either create your own setup or to use a Setup Wizard that will lead
you through the process. The dialog box will also give you the additional option of opening a previously stored file. For the present
example, we will select “New.”

Design and Operational Parameters.
Suppose it is desired to calculate the total penetration for a transport system with the following operational and design parameters:

Sampled air temperature of 29.3°Celsius.

Sampled air pressure of 760 mm Hg.

Particle density of 1 g/mL.

Flow rate of 60.0 L/min.

Transport tube diameter of 30 mm.

Free stream velocity in the stack or duct of 12.5 m/s.

Assume the transport system consists of the following elements:

e A ially available shrouded probe: Model RF-2-111.

o A horizontal tube of 0.5 m length.

e A 90° bend that changes the flow direction from horizontal to vertical (with airflow in the clockwise direction from
entrance to exit). The specification of direction is used in a pictorial representation of the sampling system, but plays no
role in calculations.

e Avertical tube 1.5 m long with the inlet above the outlet (the relationship of inlet and outlet needs to be specified;
however, the direction of flow is only used in constructing the pictorial representation of the system).

Because the ANSI-1999 standard uses a 10 um AD aerosol particle size for testing system performance, let us assume a monodisperse
distribution with that size. In this case we will input a size of and, because we have chosen a particle density of 1 g/mL, the 10 um is
the aerodynamic diameter.

Input of System Properties and Parameters.

To start the analysis, first open the “Setup” drop-down menu on the toolbar. Then select the “System Properties and Parameters”
option, which will open the dialog box shown in Figure 2. When the dialog box first appears, default values are shown; however, the
values given in Figure 2 have been changed to represent those for the present example. To change any value, use the mouse to
highlight the entry, then type in the revised value. When the entry process is complete, the “OK” button should be selected using the
mouse.

Input of System Geometry.

The geometry of the transport system is configured by selecting the “Transport System” option in the “Setup” menu, which opens the
dialog box shown in Figure 3. The dialog box shows the elements of the default transport system. The first element we consider is a
probe, 30 we double-click on Element No. 1 in the dialog box, which opens an “Element Number” dialog. By selecting “Probe,” the
program provides a list of several probe options (Figure 4). Here, we select “Commercial” probes, and the program provides a list of
[ ially-available shrouded probes. We then select “RF-2-111" for the shrouded probe, and click “OK,” which retumns us to the
“Transport System” dialog box.

We then double-click on “Element No. 2,” which again opens the “Element Number” dialog box. Note that this box is different than
the “Element No. 1” dialog box in that a probe is no longer an option among the different element types. “Cancel” can be used to
return to the “Transport System” dialog box.

The second el in the pl port system (a 0.5 m long straight horizontal tube) differs from the default element, which
wasabend. Selecting the “Tube” option and clicking “OK” provides the dialog box shown in Figure 5. We now proceed with setting
up this element as per the specification of the example. The rest of the elements are added in the same manner, and the options

3

available in each element type are self-explanatory The “Rotation” information, in the Bend Element dialog box, is simply for
orientation purposes in the pictorial display of the transport system (which will be addressed later).

The fourth and final element is a tube with flow directed downwards in the vertical direction. We enter the angle as 90° from the
horizontal, and the tube length (1.5 m), and click “OK,” which retums us to the “Transport System” dialog. Clicking “Done” on that
dialog completes the process if generating the geometry of the transport system.

Input of Particle Size Data.

The final item to set up is the particle size distribution. Selecting the “Particle Size Distribution” option from the “Setup” menu, opens
the “Particle Size Distribution” dialog box. Figure 6 shows the “Particle Size Distribution” dialog, and the three possible choices for a
particle size distribution. The particle size distribution for our example is monodisperse with a 10 pm diameter so “Monodisperse”
should be selected along with the value of “10,” which are the default settings, and then clicking “OK.” There exist other options for
polydisperse aerosols with log normal or user-defmed distributions. Once all system properties, transport system and particle
distribution parameters have been set, the analysis may begin.

ANALYSIS

To have the program perform the desired calculations, the “Analysis” menu is opened. For the sample calculation, an analysis of total
penetration is needed, and therefore that option is selected from the drop-down “Analysis” menu. Deposition 2001, now calculates the
total penetration, and reports this value along with the values of Stokes number and Reynolds number. The program is configured to
report any discrepancies in the analysis. For ple, if the user specifies a Reynolds number that is out of the range of applicability
of the appropriate sub-model, this discrepancy will be reported. Although a value for penetration is reported even if the input values
are out-of-range, the user must check the parameters entered. Cases outside of a range involve extrapolation, and hence the value of
penetration reported may not be not reliable. In such a case, user discretion is advised in analysis of the values reported.

General characteristics appearing in the penetration report are shown in Figure 7. The screen in the report window can be printed using
the “Print” option in the “File” menu.

Selection of the “Penetration with Varied Parameters” option under the “Analysis” menu opens a dialog box. The dialog allows
variation of one of three parameters: tube diameter (not valid for transport systems with contractions and/or expansions), flow rate, or
particle diameter. Entry fields allow inputs of the starting value of a parameter, the ending value of the parameter, or the number of
discrete intervals at which the calculations are to be performed. The report displayed in the child window shows the maximum
penetration attained and the value of the parameter at that optimum penetration, any problems encountered during the analysis, and a
graphic plot of penetration versus the varied parameter.

VIEW DIALOGS

Other information besides analysis of results may be viewed, and specific parameters may be viewed using the “View” dialogs. The
“View” dialogs may be toggled open or closed using the “View” menu option. Each option will either open or close a view dialog for
the set of data listed (which correspond to parameters accessed in the “Setup” menu).

To open the “View” dialog for the transport system, select the corresponding option in the drop-down menu of the toolbar. A dialog
similar to that shown in Figure 8 should open. Unlike other dialogs, other program options may be selected or used concurrently with
an open “View” dialog. Note the contents of the transport system are listed. Changes in transport system properties must be done
through the “Setup” menu.

A three dimensional picture of the transport may be displayed in the report window by clicking the “View System” button in the
“View” dialog. The system can be viewed in various angles, by rotating clockwise or counterclockwise about any coordinate axis.
Figure 9 shows the drawing corresponding to the transport system used in the example (with the 90° bend and vertical tube).
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Table 1: Verification of the Depo Code. A comparison of rcsults from hand calculations and use of code for detcrmining penctration through various sampling
system components.

) Penctration, %, Penctration, %
Element Type of Flow Parameters Manual Depo 2001
Tubc _ . Turbulent + mm; L =2 m: Flow mtc = 100 L/min 764 » .
Bend Turbulent Dia = 25.4 m; Bend angle = 60°; Flow rate = 100
e o U/min Curature rtio =40 985 955
__Unshrouded isokineticprobe ~ Turbulent =~ Dia =254 mm; Flow rate = 100 L/min. 92.2 9223
Shrouded probe Turbulent Tube dia = 25.4 mm; Probe dia = 18.2 mm; Shroud
B _ .. .dia=d00mm Flowrate=100 L/min 85 885
Contractions Turbulent Tube dia = 25.4 mm; Outlet dia = 22.86 mm; Flow
R oo .Fe=100L/min; Halfangle=45° = 998 998
Expansions Turbulent Tube dia = 25.4 mm. Outlet Dia = 30.0 mm, Flow
..... -.__Raic=100 L/min. Hall Angle=45dcg 98.4 . 984
Commercial probc Turbulent

____(RR:ND Tubedio=254 mm Flowrale=100Lmin 921 ol

Commercial probe Turbulent
(RF2-11) Tube dia =25.4 mm; Flow rat¢ = 100 L/min. 18 118
Commcrcial probc Turbulent
(RF2-113) Tube dia = 25.4 mm; Flow rate = 100 L/min. 12 21
Splitter Turbulent Inlet dia. = 25.4 mm; Outlet dia. = 17.78 mm;
Angle = 30°; Flow rate = 100 Umin. 96.6 96.6
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TOTAL PENETRATION w
~-~1 - Commercial Probe

Total Penetration:  87.2% 4 2-Tube 8=30.00 L=0.50

# Component Penetration 3 - Bend Th=90.00 5=4.00
2 Commercial Probe 97.9%

2 Tube 4. 84

3 Bend 95. 8¢

4 Tube 95. 04

Stokes Number: 0.0140

Reynolds Number: 2641

NOTES: 4 - Tube 8=30.00 L=1.50

<< Calculations were made with the best possible >>
<< extrapolations of the model(s). >>

Figure 7: The “Total Penetration” mode of the “Analysis” menu.

Figure 9: Pictorial representation of the example aerosol sampling system generated from use of the
“Transport System View” dialog.

Tisnspart §ystem View iy

 [FlomenitT-Frobe
Element 2. Tube
: {Element 3- Bend
 |Element 4 - Tube
.mms...{zinx.. Countercockwie] - Clockeies | - m “ System b |
D EETEEa SR N - - T t
. Rotation Around Y2 Counteeclockise] Cockuies | , o

Figure 8: The “Transport System View” dialog box from the “View” menu. The “View System” button
will provide a 3-D picture of the transport system.

Figure 10: Dialog box in Microsoft Access for a saved file.
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