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APPLICATIONS

(Gas Diffusion Permeameter)

Many applications of porous materials require very low gas permeability through these
materials. Such applications are found in many industries including biotech, healthcare,
pharmaceutical, food, packaging, environmental, power sources and chemical industries.
Determination of the magnitudes of flow rates of multiple gas through materials used in
these applications is important for evaluation of products.

PrINCIPLES OF OPERATION

(Gas Diffusion Permeameter)

The basic principle is based on the laws of diffusion.

F =- M [dp/dx]

where F is the flux across the sample, [dp/dx] is the pressure gradient across the thickness,
and M is a measure of diffusivity. The instrument is designed toaccurately measure pressure
and flow rate. The sample chamber is evacuated. Gas pressure maintained at a constant
value on one side of the sample is measured and the increase in pressure on the other side
is also measured. The data are used to compute flow rate of gas per unit area of the sample
per unit time as a function of pressure gradient. The gas flow rate is computed using the

following relation:
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SPECIFICATIONS e

(Gas Diffusion Permeameter)

ure (Torr)

15

® Permeability Range: from 1 to 10" darcies

Outlet Press

e Sample Size: 1.75" - 2.5" diameter

® Pressure Transducer Range:
High Pressure Side: 0 - 100 psi

LOW Pressure S|de O - 10 Torr 10. 20. 3. . 50. 60.
Accuracy (both): 0.15% of reading me (i)

Resolution: 1 in 60,000
* Pressure Range: 100 psi maximum differential pressure
® Pressurizing Gas mixture: multiple non-corrosive gas
¢ Vacuum Pumping System: Vacuum to 0.002 Torr
e Stock Tank: Built in, Low Pressure Sample Cell Size: 50 - 100 cc (specific to machine)
* Weight : 500 lbs (specific to machine)

® Power Requirements : 220 VAC, 50/60 Hz (Others available)

FEATURES
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(Gas Diffusion Permeameter)
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e Fully Automated
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e Very little operator involvement
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® Robust. Minimal maintenance
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e Accuracy of pressure measurement is 0.15% of Flow of different gases through membrane

reading

® The sample chamber is maintained at a constant
temperature for yielding reliable & reproducible data.




APPLICATIONS

(Dynamic Moisture Permeation Analyzer)

The PMl's Dynamic Moisture Permeation |ses tes sysem gepon con

Analyzer is capable of measuring water vapor Automated Dynamic Moisture Permeation Cell Analyzer
transmission through porous media such as Version 6.0.164

textiles, leathers, man made materials, :
membranes, nonwovens, and fabrics used in
numerous high technology components and
consumer products manufactured by a variety
of industries. The instrument has the unique
ability to measure vapor transmission rate over
a wide range of humidity, temperature, and
pressure under gradients of humidity,
temperature, and pressure encountered in
application environments.

Program: C:\Pregram Files (x88)\pmiapp\DMPC

PrINCIPLES OF OPERATION

(Dynamic Moisture Permeation Analyzer)

Two independent gas streams are maintained on the two sides of a sample at the desired
temperature. Humidity and gas flow rates are measured. The transmission rate through the
sample is computed using mass balance.

(dn/dt) + [(Pgy @i/ P)) Ml = [(Pa,o @ / Po) M, ]
- (dn/dt) Sample

Where, Y
[ = inlet o = outlet
t = time M = flow rate i A
n = moles ® = humidity — T T
P = total pressure p = equilibrium vapor pressure M]g_ o

TIPI To Po




SPECIFICATIONS

(Gas Diffusion Permeameter)

® Humidity (¢) measurement ® Mass Flow Transducers ® Mass Flow Meter
Range: 5 - 95% Range: 8 L/min Range: 8000 cc/min
Accuracy: = 2% Accuracy: 1% Accuracy: 1%

e Differential pressure transducers ® Humidity (¢) control ® Mass Flow Controller
Range: 10 torr (10 mm Hg) Range: 5 - 95% Range: 2000 cc/min
Accuracy: 0.015% Accuracy: = 1.5% (¢ = 0.5)  Accuracy: 1%

+ 5% (high & low o)
® Temperature
Range: 10 ° - 40 °C
Accuracy: 0.4 °C (low o) - 0.8 °C
(high @) at 0 °C
Control: £ 2%

FEATURES

(Gas Diffusion Permeameter) — - oo
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e Simultaneous pressure and humidity gradients can be maintained

® Flat samples in a wide range of sizes can be accommodated

® |t is used for measuement of comfort of medical gowns and other medical textiles.
® Completely automated

» Test execution « Data storage
* Data acquisition * Data reduction



INSTRUMENT

(Dynamic Moisture Permeation Analyzer)

The sample is enclosed in a sample chamber. A part of the gas flowing through each
independent stream is allowed to go through bubblers while the other part bypasses the
bubblers and mixes with the gas passing through the bubblers. For maintaining constant
humidity in the inlet gas stream, the flow rate in each part of the gas stream is controlled.
The gas pressure is controlled by the valve at the end of each gas flow line. The valves
automatically control and maintain either zero differential pressure or a finite definite
pressure difference. Absolute pressure remains close to the standard pressure. The inlet
and outlet flow rates and humidity are measured. The water vapor transmission rate
through the sample is computed using the following relation.

(dn/dt) = [(pa/P)®Py (pe/P)P;IM /1 (peo/P)P;l

) Materal Information: Test Parameters:
e, . Sampio 10: fopesr | Top Flow Rate (SCOMy: [20000 |
tndard 220803 | Samgle Area fom?2): (150 ] Botiom Flow Rate (SCCMY: (20000
20 Dubchmill Ra. - ihaca - Y ] Samplo Propertias: :zsuobw Differential Pressures (Pay: [0.-25.0.0.0.25.050.0,75.0.100.0.150.0]
: SINGLE LAVER
|Prone. 807-287-8544 | | Top Humidity (ri%): |47.0

Bot (g (513
Number Data Points: (100
Data Point intervad (Sech |5
Veator Vapar Resistence (smj: [0.01
Water Vapor Change (%% 154

| Dfforanasl Frossure (Paf | Ave. Bim Tamp (CF Equ VP, (MMHG): s, Top nlet RH[S): Aoy, Bl Inmat RHME | A, Top ;| Awe ) |_ave outetFiow gocuy: [ |
10,00 240 L2359 470 512 lazs SE2 |2068.1 b
Wiater Vapor Transmission Rate:
| Diflorarsial Prossure (Pay | SCCAln | SCCA2-Min | GAP2-Hour GM*2.Day. | KGAIZ-Soc | KGM2 Dy | |
{o.00 135 208,81 100,90 l2421.70 2 B03E-5 [242260 H
FReport Options Raw Data:
Tiew |DataP.| P | P | F2 F3 KL | F5 F8 _|inleiTo..| intest | Outorr. | OullotB. | InleTo... InietBt_| OuSelT...| OuselB. | TapBlo. | BimBlo.

0 1 |-150.47 [1010.83 |107203 05328 | 4704 5126 4352 (5837 (427 12393 [ame 2408 jop o1 -

s 2 15076 10106 (107193 95377 | 4704 9123 4283 [S6s (3427 2398 |:82 2408 00 01 =

0 3 15081 (101063 107167 [9537 (113673 4248 (5630|3428 (393 (3361 (7404 00 0.1

5 4 50,58 [1010.57 (107193 9537 26 4254 (SEa1 (3433 1301 56 (2402 100 01

20 5 |-15037 [10108 [1071.8 |ps3e7 4253 5637 (3428 (2391 [3383 2408 00 01

{25 8 (15115 [1010.53 0718|9536 la254 5634 (3426 (3397 (3361 3401 00 o1

30 u (BT [1010.47 [1071.73 [053.6 a2in e 3425 12301 350 (3405 00 o1

E- -] |-158.74 (101047 [1071.73 95353 | 4251 (5634 (3425 (7391 (3356 [p4d2 [0 o4 |

40 - 126 4254 (5631 (a1 2301 (359 411 [o0  [od
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SALES & SERVICES

We at Porous Materials Inc., have dedicated sales team helping
thousand’s of our customers identify the right solution for their X %)
scientific problems. We are also proud to offer customized
instruments for your unique needs. Our service and
applications team is committed to effective support with short
response times, we offer comprehensive range of solutions
from new and customized systems, calibration and
maintenance to testing services.

Explore more about us at www.pmiapp.com
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Customize your machine

today!

Disclaimer : Other specifications of this product are also available.
Design subject to change without notice.






