Weatherproofing Enclosures
for Outdoor Nodes

Understanding IP Ratings

IP (Ingress Protection) ratings are defined by IEC 60529 and describe how well an enclosure resists
solid particles and liquids. The two digits after IP each carry a specific meaning: the first digit rates
dust protection (0-6), and the second rates water protection (0-9). Note that a higher second digit
does not automatically guarantee the protections of the lower-numbered tests - an immersion
rating (IP67/68) is not necessarily jet-proof (IP65/66) unless the product is explicitly dual-rated (e.q.
"IP66/IP68"). For outdoor Meshtastic nodes, IP65 is the practical minimum for a sheltered
outdoor enclosure, and IP66/67 for direct weather exposure. The most commonly relevant
ratings are:

e IP54 - Dust-protected (some ingress permitted), splash-resistant from any direction.
Acceptable only for well-sheltered outdoor locations; not suitable for direct rain exposure.

e IP65 - Fully dust-tight, protected against low-pressure water jets. The practical minimum
for a sheltered outdoor enclosure; good for most outdoor deployments without standing
water risk.

e IP67 - Fully dust-tight, withstands temporary immersion up to 1 m for 30 minutes.
Recommended for direct-weather-exposed nodes.

e IP68 - Fully dust-tight, withstands continuous immersion beyond 1 m (depth and duration
specified by manufacturer). Required for flood-prone or submerged installations.

The key difference between IP67 and IP68 is sustained versus temporary immersion. IP68
enclosures use thicker gaskets, finer thread tolerances, and are tested at greater pressures. For
rooftop nodes and standard pole mounts, IP66/IP67 is generally sufficient. IP68 is worth the
premium for coastal deployments, stream crossings, or locations subject to pooling water.

Sealing Methods

Gasket compression is the primary seal on most quality enclosures. The lid gasket (typically
EPDM or silicone) compresses against the flange when fasteners are torqued evenly. Always
tighten lid screws in a cross pattern to ensure uniform compression. Inspect the gasket annually;



replace if it shows cracking, flat-spotting, or loss of elasticity.

Silicone sealant (neutral-cure, not acetic-acid types) can augment or repair gasket seals. Apply a
thin bead inside the lid channel after cleaning with isopropyl alcohol. Neutral-cure silicone is less
corrosive to metal contacts than acetic-acid variants. Allow 24 hours full cure before exposing to
weather.

Heat shrink with adhesive liner is used for connector pigtails and short cable runs exiting an
enclosure. Dual-wall adhesive-lined heat shrink creates a watertight seal around wire bundles when
properly applied with a heat gun at the correct temperature.

Cable Entry Points

Every hole in an enclosure is a potential failure point. Use cable glands rated at least equal to the
enclosure's IP rating (IP68 glands are widely available and a safe default), sized to the cable OD.
The gland compresses a rubber insert around the cable with a threaded nut, creating a watertight
seal rated to the gland IP level.

Gland thread sizes can be specified in PG or metric M threads. The Cable Glands and
Penetrations page is the canonical sizing reference (including a full PG-to-metric crosswalk and
drill-hole sizes) - link there rather than relying on this short list. Two common PG sizes used in
Meshtastic builds:

e PG7 - Suits cables 3-6.5 mm OD (roughly an M12 metric gland). Suitable for thin coax
pigtails, USB power cables, and sensor leads.

e PG9 - Suits cables 4-8 mm OD (roughly an M16 metric gland). Better for thicker LMR-195
coax or multi-conductor power cables.

Always use a step drill to create a clean hole matching the gland thread diameter (see the
canonical cable-glands page for exact hole sizes). Deburr thoroughly before installing the gland.
For unused gland holes, install a blanking plug of the same thread size rather than leaving an open
hole.

Moisture Management

Desiccant packs (silica gel) absorb residual moisture inside a sealed enclosure. Size the desiccant
to enclosure volume (a common starting point is a small pack per liter; for the canonical
condensation-management sizing bands, see the moisture-management guidance and use one
consistent method). The indicating crystals change color when saturated. Regenerate indicating
silica gel by baking at 120 C for 2-3 hours (do not exceed ~125 C for indicating gel, which destroys
the color indicator). Caution: blue cobalt-chloride indicating gel is a suspected carcinogen - prefer
the orange (cobalt-free) type, ventilate when regenerating, and avoid using a food oven for cobalt-



chloride gel. Note that plug-in "renewable" desiccant units (e.g. Eva-Dry E-333) have a built-in
heater and are plugged into an outlet for 10-12 h to dry out - never bake those in an oven. Replace
or regenerate desiccant annually in humid climates.

Breather vents address condensation caused by thermal cycling. IP-rated breather vents (Gore-
Tex membrane type) are moisture-permeable but liquid-impermeable: they equalize pressure while
blocking water ingress. Mount the vent on a downward-facing surface to avoid direct rain
impingement.

Enclosure Selection Guide

e Pelican 1010-1060 Micro Cases - Impact-resistant with excellent gaskets and an
automatic pressure-equalization purge valve. Pelican rates the Micro Case line as
crushproof and water-resistant; confirm the exact water rating for your specific case
against Pelican's published spec before relying on an IP67/immersion claim. Higher cost
but long service life.

e Nanuk 903/904 - Similar quality to Pelican at slightly lower cost. NK-7 resin is highly UV-
stable.

¢« Hammond Manufacturing 1554/1555 Series - Available in ABS and polycarbonate
variants. The ABS versions are rated approximately IP66; the polycarbonate versions are
rated up to IP67/IP68 (NEMA 4X/6P). Choose the polycarbonate variant for direct-
immersion or harsh-UV outdoor use. Lighter and lower cost than Pelican-class cases;
excellent for wall-mounted boxes.

e Generic ABS project boxes - Low cost, widely available. IP ratings are often nominal;
verify with vendor data sheet. Upgrade gaskets with silicone cord if using long-term.

e Commercial outdoor Meshtastic enclosures - Ready-made enclosures from vendors
such as Rokland, Lilygo, and Etsy/Tindie sellers include pre-drilled antenna feed-throughs
and mounting flanges. Verify the vendor's stated IP rating rather than assuming IP67.

O-Ring Maintenance

0O-rings used in threaded connectors, RP-SMA bulkhead fittings, and circular lid designs require
periodic maintenance. (Note: RP-SMA is not more weather-resistant than SMA - the body and
thread are identical, only the pin polarity differs, so weatherproof an RP-SMA junction the same
way you would an SMA one.) Clean mating surfaces with isopropyl alcohol to remove debris, then
apply a thin film of silicone grease (not petroleum-based, which degrades rubber). Silicone grease
keeps the O-ring pliable and improves compression seal. Inspect for flat-spotting, cracking, or
extrusion damage annually. Keep spare O-rings in the correct cross-section diameter and
durometer (70A Shore for most applications) on hand at your deployment kit.
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