
Technical Note 1002

Metronics Inc.

Generating a Part Number
for a Dynacal ® Permeation Device

Each Dynacal permeation device has its own specific part number.  The easist way to determine
the  part number for the particular device you need  is to  fill  out a  Fax Request Form and  fax  it to
us.  We’ll  promptly do the research and calculations described  in  this Technical Note and call you
back with a part number, price, and delivery schedule.  However, if you’re the type that enjoys a
challenge, follow these steps to generate the  part number for the device required by  your application.

1. Check Table 1  to see if the gas you require is among  the most commonly ordered compounds.
 If it is  not, call us for  the information you need.

2. Determine the maximum concentration required, in ppm by volume.  Designate this concentration
“C”.

3. Determine the minimum flow rate required, in cc/min.  Designate this flow rate “F”.
(Hint: the minimum flow is dictated by the lowest available dilution flow setting and/or the sample
flow that is needed  for the  analyzer or sensor.)

4. Calculate the  required permeation rate (in  ng/min) using the following  formula:

P =
FC
Km

Km = 24.46/MW

where P = permeation rate  in  ng/min, F = flow rate in cc/min, C  =  concentration in ppm,
Km  = molar constant  from column three of Table 1, MW = molecular weight of the permeant
gas, and 24.46 is the molar  volume in  liters at 25°C and 760 mm Hg.

5. Refer to Table 1  for the tabulated tubular permeation rates for the appropriate gas.  Divide the
required permeation rate (P in Step 4) by this tabulated permeation rate.  The resulting quotient
is the active length, in centimeters, of the tubular device required for your application.

If this quotient is:

Between 1.0 and 20.0
A single tubular device will meet your requirements.

Less than 1.0
Your application requires a wafer device.  Proceed to Step 6 to continue the selection process.  
(Alternate: consult the Metronics Products Department to determine if a lower temperature can be
used.)

Greater than 20.0
Your application requires more than one tubular device.  Since active lengths are additive, specify 
several  devices to yield a sum of individual active lengths which equals the required active length.
(Alternate: consult the Metronics Products Department to determine if a higher temperature can
be used.)
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6. Refer to Table 2 , which lists the ten most common wafer devices and the ratios of their permeation
rates to the permeation rate for a standard emission tubular device.  Choose and specify the device
which has the ratio that most closely matches the quotient calculated in Step 5.

* The permeation rate ratio is the fraction of the standard emission rate that is obtained from the specified wafer
device type.  The ratios are either average values based on empirical data or calculations based on geometric
considerations.  The permeation rate ratio will give an estimated rate which is typically within ± 25% of the actual
value.  Since the rate ratio varies significantly from one compound to another, we recommend certification for
all wafer devices.

Part Number Wafer Device Type Permeation Rate Ratio*

   14X-534-XXXX 30T4 (.03" thick x 4/16" dia T wafer) 1.00

533 30T3 (.03" thick x 3/16" dia T wafer) 0.60

543 40T3 (.04" thick x 3/16" dia T wafer) 0.40

553 50T3 (.05" thick x 3/16" dia T wafer) 0.23

633 30F3 (.03" thick x 3/16" dia F wafer) 0.14

643 40F3 (.04" thick x 3/16" dia F wafer) 0.11

653 50F3 (.05" thick x 3/16" dia F wafer) 0.07

663 60F3 (.06" thick x 3/16" dia F wafer) 0.05

693 90F3 (.09" thick x 3/16" dia F wafer) 0.03

662 60F2 (.06" thick x 2/16" dia F wafer) 0.015

Table 2

Converting All This Information Into a Dynacal Part Number
The grid below indicates the proper syntax for composing a permeation device part number, with the
explanation continuing on the next page.  Part numbers for any special device can be obtained directly
from the Metronics Products Department.

1 X X - X X X - X X X X - [ X X X X ]
All Dynacal permeation device part numbers begin with “1”.

Device Type
0 Tubular Device - High Emission
1 Tubular Device - Standard Emission
2 Tubular Device - Low Emission
3 Tubular Device - Special
4 Wafer Device
5 Wafer Device - Special
7 XLT Device - Standard Emission
8 XLT Device - Special

Certification
0 Uncertified
1 Tubular high range (> 500 ng/min)
2 Tubular mid range (101 - 500 ng/min)
3 Tubular low range (20 - 100 ng/min)
4 Wafer high range (> 100 ng/min)
5 Wafer low range (20 -100 ng/min)
6 Tubular or wafer ultra low range (5 - 19 ng/min)
7 Special temperatures, ranges, or accuracies

Permeation rate determining factor
002 to 200 Active tube length in mm
5 – – Wafer device with “T” wafer
6 – – Wafer device with “F” wafer
7– – Wafer device with special wafer
– y – Wafer thickness (.0y")
– – z Wafer diameter (z/16")

Permeant gas designation*
0001-0199 Inorganic compounds
0200-0499 Organo-metallic compounds
0500-1999 Hydrocarbons
2000-3999 Hydrocarbons containing oxygen
4000-4999 Hydrocarbons containing halogen
5000-5999 Hydrocarbons containing nitrogen
6000-6999 Hydrocarbons containing sulfur
7000-9999 Other organic compounds

[XXXX] Special configuration identities

3



Device Type
The second digit identifies the device type, as indicated.  XLT devices are available in the same rate
ranges as standard tublular devices.

Certification
The third digit identifies the level of certification.  Any device that will be used in an application requiring
precise knowledge of the gas concentration should be certified, meaning that it is shipped with docu-
mentation indicating the gravimetrically-determined permeation rate at some fixed temperature for
that specific, individual device.  We recommend certification for all wafer devices, due to their wider
variation from the geometrically-predicted permeation rates.

Permeation Rate Determining Factor
The next three digits of the part number specify the geometric factors which determine the
permeation rate for each device.  Note that the calculations in Step 5 yield an active length in
centimeters, while the active length for tubular  and XLT devices as specified in the part numbers
is in millimeters (5 - 200 mm for tubular, 5 - 100 mm for XLT).  Table 2 lists  only the  ten most
commonly  ordered  wafer  devices, but  we  have numerous other geometries.  For more details in
this area, contact the Metronics Products Department.

Permeant Gas Designation
The last  four digits identify  the  permeant gas  contained  in the device.   Column two of Table 1
lists the part number designation for the most commonly ordered gases.  Call if you need information
about other gases.

Inserting these values into the equation in Step 4 yields:

Since the active length quotient is more than 20 cm, the application requires multiple high emission
SO2 tubes with a combined active length approximating 39.7.  Two 20 cm (200 mm) tubes would be
a good choice, and the accuracy requirements do not demand certification.  The part number for the
required devices is 100 – 200 – 0082:

P =
(660) (85)

(.382)
=  146,859 ng⁄min

Following the instructions in Step 5, we see in Table 1  that the permeation rate for a high emission
device is 3700.  Dividing that into the value above gives the active length.

3700
146,859

  =  39.7 cm

Example 1:  Calibration of an SO2 source monitor

Conditions:
Mean SO2 concentration at the source (C): 85 ppm (vol)
Monitor sampling rate (F): 660 cc/min
Monitor accuracy: ± 20%
Molar constant (Km, from Table 1 ): .382

Active length in mm

100 – 200 – 0082
Dynacal permeation device

High emission rate tubular device

Uncertified

SO2 designation

4
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Fax Request Form

Make and model of calibrator:
Maximum length of chamber: °cm
Maximum diameter of chamber: °cm

Available dilution flows
 Max: °cc/min Min: °cc/min
Control temperature

Max: °C Min: °C
Send information about

Portable field calibrators   Precision laboratory calibrators

We suggest that you photocopy this form and keep the blank original in a convenient place.

FROM: Name
Company
Address

City State   Zip
Phone  (          ) Fax  (          )

E-mail

TO: Metronics Inc. DATE:
Fax: (360) 697-6682
Phone: (800) 628-7631
Email: metronics@vici.com

Chemical name Concentration
(minimum)

PPM or PPB
(maximum)

Sample flow*
(cc/min)

Please send a quotation showing descriptions, part numbers, prices, and
delivery for permeation devices for the following application:

Note:  the minimum flow is determined by the sample flow of the analyzer and/or the lowest flow setting on
the dilution flowmeter.

*

Certification required


