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Internal pressure fluctuations in telecommunications equip- TABLE 1: EQUIPMENT PURCHASED FOR TESTING
ment put significant stress on the housing seals, which over Airflow
time can result in compromising the seals and the equipment’s Active Specification
reliability. These fluctuations are most frequently caused by Estimated Venting ~ When New?
sudden weather and temperature changes in the outdoor Equipment  Manufac- . Area ml/min
. . . . Type tureDate = GORE® Protective Vent (cm?) at 70 mbar
environments in which the equipment must operate. Once the .
seals fail, contaminants such as rain, dust, and dirt can enter Combiner 2003 Screw-In Vent M12x1.5 0.50 2011
the housing and cause premature failure of the electronics. Combiner 2003 Screw-In Vent M12x1.5 0.50 201.1
GORE® Protective Vents are engineered to eliminate stress Combiner 2003 Screw-In Vent M12x1.5 0.50 201.1
and damage on seals by allowing air to flow freely in and out Combiner 2003 Screw-In Vent M12x1.5 0.50 201.1
of electronic housings. Based on their research on the impact Combiner 2003 Screw-In Vent M12x1.5 0.50 2011
of pre.ssure differentials on sgaleq e.nclc.>sures, W. L. Gore & Combiner 2003 Screw-InVent M12x1.5 0.50 2011
Associates recommends maintaining internal pressure at or X
below 35 millibars (mbar). Gore’s engineering team bases its Combiner 2003 Screwln Vent M12x1.5 0-50 2011
vent recommendations for each application on such variables Combiner 2003 Screw-In Vent M12x1.5 0.50 201.1
as volume of enclosure, amount of internal free space, level Combiner 2003 Screw-In Vent M12x1.5 0.50 201.1
ofwat.er and contamlr}ant protectlgn required, encl.o'sure‘ Combiner 2003 Screw-InVent M12x1.5 0.50 2011
materials of construction, and environmental conditions in ™A 2005 Adhesive Vent Series VE7 13 1810
which the device will be used. By evaluating these variables, esive Yent Series ’ ’
Gore is able to specify the best venting solution to reduce TMA 2005 Adhesive Vent SeriesVE7 | 1.13 181.0
the impact of pressure differentials and increase the lifetime ™A 2005 Adhesive Vent Series VE7 1.13 181.0
performance of telecommunication equipment. ™A 2005 Adhesive Vent Series VE7 113 181.0
To evaluate the performance of GORE® Protective Vents after TMA 2005 Adhesive Vent Series VE7 1.13 181.0
extended exposure to real-world conditions, Gore decided to VA 2005 Adhesive Vent Series VE7 113 181.0
test vents that had been in telecommunication equipment
! auip ™A 2005 | AdhesiveVentSeriesVE7 | 1.13 181.0
operating throughout the world for several years. Each vent
was evaluated for water protection integrity and airflow. TMA 2005 Adhesive Vent Series VE7 | 1.13 181.0
TMA 2005 Adhesive Vent Series VE7 1.13 181.0
TeST DESIGN TMA 2005 Adhesive Vent Series VE7 1.13 181.0
re purchased roxim nits of used mmunica-
90 € purchased appro ately 30 units oruse telecommunica TMA 2005 Adhesive VentSeriesVE7 | 1.13 181.0
tion equipment — tower-mounted amplifiers (TMA) and . .
combiners — that were manufactured between 2003 i 2005 Adhesive Vent Series VE7 |  1.13 1810
and 2011. The purchases were made globally to ensure TMA 2005 Adhesive Vent Series VE7 113 181.0
exposure to a full range of harsh environmental conditions — T™MA 2005 Adhesive Vent Series VES 113 3200.0
temp?rature, humidity, ra.m, salt, sand, etc. Each unit ™A 2007 Adhesive Vent Series VES 127 3302.0
contained a GORE® Adhesive Vent or a GORE® Screw-In Vent :
(Table 1). All of the vents were engineered to meet IP67 Colelges AL SR 2.8 03y e
ingress protection when initially installed. T™MA 2011 Adhesive Vent Series VE7 1.13 370.9
TMA 2011 Adhesive Vent Series VE7 1.13 370.9
T™MA 2011 Adhesive Vent Series VE7 1.13 370.9

@Because the internal airflow performance of Gore venting products has improved over
the past ten years, Gore used the specifications that were published at the time the
telecommunications equipment was manufactured.
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Each unit of equipment was opened, and both the equipment
and the vents were visually inspected for evidence of water and

particulate ingress, corrosion, and condensation (Figures 1 and 2).

FIGURE 1: ADHESIVE VENT POSITION ON SAMPLE EQUIPMENT
=

Each GORE® Protective Vent was then subject to airflow testing
(Figures 3 and 4):

1. A sensorwas placed on either side of the vent to measure the
pressure differential.
2. Airwas forced through the vent at a rate of 70 millibars (mbar).

3. The measured airflow of the vent was then compared to Gore’s
performance specifications. Because airflow performance of the
venting products has improved over the past ten years, Gore used
the typical airflow that were published at the time the equipment
was manufactured.

FIGURE 3: ADHESIVE VENT POSITION DURING AIRFLOW TEST

GORE®
Protective
Vent
Membrane — Housing
B surface

acker

Flow

O

FIGURE 4: SCREW-IN VENT POSITION DURING AIRFLOW TEST
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Finally, the water resistance and bond integrity of each vent was tested
by measuring the minimum pressure required to force water through
the vent’s membrane (Figures 5 and 6).

FIGURE 5: ADHESIVE VENT POSITION WITHIN WATER PRESSURE
TESTING EQUIPMENT
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FIGURE 6: SCREW-IN VENT POSITION IN WATER PRESSURE
TESTING EQUIPMENT
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1. Water pressure was maintained at approximately 103 mbar to
simulate 1 meter of water submersion, as required by the Ingress
Protection level of IPX7.

Pressurized water

2. To pass the test, the vent was required to withstand this level
of water pressure for 30 minutes without allowing any water to
pass through the membrane, orin some cases, through the
adhesive bond on the enclosure.

INSPECTION RESULTS

The inspection of the equipment showed no evidence of condensation
or corrosion (Figure 7). In addition, the seals were intact with no
indication of failure or extreme fatigue. Although the equipment
could not be functionally tested, it can be assumed that they were in
working order because there was no evidence of water or particulate
ingress. Also, the form of the vent (i.e., adhesive or screw-in vent)
did not show significant signs of wear, as indicated in the results of
the vent’s airflow and water protective performance.

FIGURE 7: INTERNAL COMPONENTS OF USED EQUIPMENT

Visual inspection of the vents identified that four were
compromised. Because there was no evidence of damage to
the electronics or housings in which these vents were installed,
the damage most likely occurred during or after the equipment
was removed from service.
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AIRFLOW RESULTS WATER RESISTANCE RESULTS

Of the 29 vents tested, 21 exceeded Gore’s typical airflow after For water resistance, 26 of the 29 vents withstood the specification
several years of exposure to extreme environmental conditions of approximately 103 mbar for 30 minutes (Table 2). The three
(Table 2). Although the airflow of the remaining eight vents was vents that failed were identified during the visual inspection as
below Gore’s typical airflow, they still provided sufficient airflow to having physical damage that prevented the vent from maintaining
equalize pressure due to the amount of free space in the equipment. its seal.

TABLE 2: AIRFLOW AND WATER RESISTANCE AFTER FIELD USE

Typical Airflow Measured Airflow

Estimated When New? After Use
Purchased Manufacture Active Venting ml/min ml/min Water
Equipment Type Date GORE® Protective Vent Area (cm?) at 70 mbar at 70 mbar Resistance Test
Combiner 2003 Screw-In Vent M12x1.5 0.50 201.1 217.1 Passed
Combiner 2003 Screw-In Vent M12x1.5 0.50 201.1 209.6 Passed
Combiner 2003 Screw-In Vent M12x1.5 0.50 201.1 195.5 Passed
Combiner 2003 Screw-In Vent M12x1.5 0.50 201.1 211.4 Passed
Combiner 2003 Screw-In Vent M12x1.5 0.50 201.1 175.7 Failed®
Combiner 2003 Screw-In Vent M12x1.5 0.50 201.1 200.4 Passed
Combiner 2003 Screw-In Vent M12x1.5 0.50 201.1 238.3 Passed
Combiner 2003 Screw-In Vent M12x1.5 0.50 201.1 181.5 Passed
Combiner 2003 Screw-In Vent M12x1.5 0.50 201.1 217.0 Passed
Combiner 2003 Screw-In Vent M12x1.5 0.50 201.1 207.0 Passed
TMA 2005 Adhesive Vent Series VE7 1.13 181.0 310.5 Passed
T™MA 2005 Adhesive Vent Series VE7 1.13 181.0 271.0 Passed
TMA 2005 Adhesive Vent Series VE7 1.13 181.0 298.2 Passed
TMA 2005 Adhesive Vent Series VE7 1.13 181.0 279.8 Passed
TMA 2005 Adhesive Vent Series VE7 1.13 181.0 285.8 Passed
TMA 2005 Adhesive Vent Series VE7 1.13 181.0 285.8 Passed
TMA 2005 Adhesive Vent Series VE7 1.13 181.0 276.9 Passed
TMA 2005 Adhesive Vent Series VE7 1.13 181.0 274.9 Passed
TMA 2005 Adhesive Vent Series VE7 1.13 181.0 277.0 Passed
TMA 2005 Adhesive Vent Series VE7 1.13 181.0 287.6 Passed
TMA 2005 Adhesive Vent Series VE7 1.13 181.0 464.4 Passed
TMA 2005 Adhesive Vent Series VE7 1.13 181.0 411.4 Passed
TMA 2005 Adhesive Vent Series VE7 1.13 181.0 453.4 Passed
TMA 2005 Adhesive Vent Series VE8 1.13 3200.0 1453.1 Passed
TMA 2007 Adhesive Vent Series VE8 1.27 3302.0 1199.2 Failed®
Combiner 2009 Screw-In Vent M12x1.5 0.50 226.2 168.2 Failed®
TMA 2011 Adhesive Vent Series VE7 1.13 370.9 320.9 Passed
TMA 2011 Adhesive Vent Series VE7 1.13 370.9 283.6 Passed
TMA 2011 Adhesive Vent Series VE7 1.13 370.9 509.8 Passed

@Because the internal airflow performance of Gore venting products has improved over the past ten years, Gore used the specifications that were published at the time the
telecommunications equipment was manufactured.

P Failure was most likely due to damage during or after removal from service because there was no evidence of damage to the electronics or housing in which the vent
was installed.
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CONCLUSION

This testing has proven that GORE® Protective Vents maintained
excellent airflow and provided the specified water protection over
the lifetime of the telecommunication equipment in which they
were installed. In cases when the vent’s airflow had decreased or
the membrane failed the water test, the equipment housing and
electronics did not show damage by corrosion or condensation, and
the seals were intact. Therefore, the damage to the vents most likely
occurred after the equipment was removed from service.

The performance in these tests indicated that the vents maintained

its structural integrity for the life of the equipment. Although airflow

in some vents was lower than typical airflow specified when new,

the measured airflow levels indicated that the membrane was not

significantly blocked by contaminants. All of the vents continued to

provide sufficient airflow to maintain an internal pressure below the e offers a variety of designs, sizes and

35 mbar that Gore stipulates for reliable performance. product forms that are easy to integrate into

. o . your telecommunication enclosures.
The testing also showed that the vents maintained their bond

integrity throughout the field installation. The screw-in vent
membrane stayed firmly attached inside the vent housing, and
the adhesive vents remained securely bonded to the equipment
enclosure. This indicates that the vents continued to perform
reliably even after exposure to challenging environmental
conditions such as hail, sand, and rainstorms.

GORE® Protective Vents are engineered to last the lifetime of the
equipment in which they are installed. This testing has proved that
these venting products meet Gore’s commitment to ensure the
reliability of the products in which they are installed.
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ABOUT W. L. GORE & ASSOCIATES, INC.

Gore is a technology-driven company focused on discovery and
product innovation. Well known for waterproof, breathable
GORE-TEX® fabric, the company’s portfolio includes everything

from high-performance fabrics and implantable medical devices to
industrial manufacturing components and aerospace electronics.
Gore’s products have remained at the forefront of creative solutions
because they are engineered specifically for challenging applications
requiring durable performance where other products fail.

For almost thirty years, Gore has delivered venting solutions for a
variety of applications installed in rugged environments throughout
the world — applications such as solar, lighting, security,

. 2 .L
-
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Germany +49 89 4612 2211 South America +55 11 5502 7800
India +91 22 6768 7000 Spain +34 93 480 6900
Italy +39 045 6209 240 Taiwan +886 221737799
Japan +81 3 6746 2572 United Kingdom  +44 1506 460123
Korea +82 2393 3411 USA +1 410506 7812

W. L. GORE & ASSOCIATES, INC.

401 Airport Road e Elkton, MD 21921 e USA

Phone: +1 410 506 7812 (USA) ® Toll-free: +1 800 523 4673 (USA)
Fax: +1 410 506 8749 e Email: protectivevents@wlgore.com

gore.com/protectivevents

telecommunication and other electronic systems; automotive and
heavy-duty vehicles; and chemical and agricultural packaging.
Engineered with the latest materials and technology, Gore’s vents are
backed by years of research and testing to help extend product life
and enhance reliable performance — all to ensure that these venting
products can meet the challenging environments and application
demands of today’s technology.

Headquartered in the United States, Gore employs approximately
10,000 associates in 30 countries worldwide. In Europe, Gore
started its first business operations only a few years after the
Enterprise’s founding in 1958. Learn more at gore.com.

FOR INDUSTRIAL USE ONLY. Not for use in food, drug, cosmetic or
medical device manufacturing, processing, or packaging operations.

All technical information and recommendations given here is based on Gore’s previous experiences and/or test results. Gore
gives this information to the best of its knowledge, but assumes no legal responsibility. Customers should check the suitability
and usability in the specific application, since the performance of the product can only be judged when all necessary operating
data are available. The above information is subject to change and is not to be used for specification purposes. Gore’s terms
and conditions of sale apply to the sale of the products by Gore.

GORE, GORE-TEX and designs are trademarks of W. L. Gore & Associates.
© 2014 W. L. Gore & Associates, Inc.
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