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From air conditioning systems to heat pumps, solar shading, and (electric) cars, all these products contain complex
wire harnesses. Due to stringent safety regulations, zero-defect has become the industry standard in HVAC and (e-)
automotive sectors. In this context, the reliability and durability of cable harnesses are crucial.

Additionally, these devices are often used in challenging environments, exposing them to moisture and dust.
Products like aircons and heat pumps also contain gases such as the propane-based cooling agent R290 - which
can be hazardous when combined with electricity. As specialist in cable harness manufacturing, we understand
these conditions and consistently deliver solutions that meet the highest standards for water and gas tightness.

This article outlines the key concepts, techniques, and quality control processes we apply to ensure that our cable
harnesses meet our customers’ requirements.

Defining water and gas tightness

Given the fact that this article focuses monly used. This standard defines
mainly on the HVAC industry, water the degree of protection against the
tightness should be defined as the abi- ingress of water into solid objects.
lity of a system, component or enclosu-
re to prevent water ingress under ope-  For example, an IP54-rating means:
rational or environmental conditions.

= 5: Protected against dust ingress.

When discussing water tightness, Complete protection is not guaran-
it is essential to specify the requi- teed, but dust levels will not interfere
red level of protection. For this pur- with the product’s proper functioning.

pose, the International Protection = 4: Protected against water splashes
Rating (IP Rating), also known as from any direction (tested with 10 lit-
Ingress Protection Rating, is com- res of water per minute).
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Gas tightness is a more complex con-
cept than water tightness. In the con-
text of HVAC, gas tightness refers to
the ability of a system, component, or
enclosure to prevent the leakage of
gases under operational or environ-
mental conditions. HVAC applicati-
ons often involve gases, such as the
propane-based cooling agent R290
used in heat pumps and air conditi-
oning systems - which can be hazar-
dous when combined with electricity.

Solutions

to achieve
water and gas
tightness

Cable glands are widely used to pro-
tect cables and wire harnesses against
water ingress. Each cable gland has
specific characteristics and therefore
its own IP rating. When installing ca-
ble glands, it is important to:

= Select the right cable gland - is
determined by the cable diameter

= Position the gland correctly

= Apply the proper torque during
installation

At WAAK, we always check this
within the customer’s design and ve-
rify whether the chosen cable gland
meets the necessary specifications.

For gas tightness, it is insufficient to
solely use cable glands. When working
with explosive gases, it may be neces-
sary to use EX-rated (explosion-proof)
glands, which provide a higher level
of gas containment. When in doubt
about this, always consult an expert!

Unlike water, there is no universally
accepted standard such as the IP ra-
ting. Instead, it is necessary to define
an acceptable gas concentration level
in a specific environment, considering
the ventilation possibilities and safety
regulations.

Complete gas tightness is possible
but often unnecessary. The required
degree of gas tightness should be de-
termined by the manufacturer, based

Another common solution for water
tightness is the use of connectors
with integrated seals. This is fre-
quently used in HVAC applications
to connect pumps for example. The-
re are various types on the market,
tailored to different cable diameters.
Itis important to install the connector
correctly and accurately, as the wire,
contact and seal should fit together
perfectly. Once properly installed, the
connector ensures effective water-
tightness.

Overmoulding is a technique where a
connector and/or cable is encapsulated
in a protective layer of plastic or rubber.
This method offers multiple advantages:

= Protection: Shields the connector
from dust, moisture, and other en-
vironmental factor.

= Mechanical strength: Increases
resistance to bending and pulling.

= Reliability: Minimises the risk of
loose or damaged connections.

= Aesthetics: Provides a clean, profes-
sional appearance.

on the specific context in which the
application is used and supported by
a thorough risk analysis.

Important: Gases can migrate not
only through physical gaps but also
through cables or wires, from one
compartment to another. Always keep
this in mind and consult an expert
when in doubt.

Overmoulding can be used to form a
grommet on a cable or wire harness,
serving as a seal, feed-through, or
strain relief.

Overmoulding is the most effective
when applied to a pre-sealed connec-
tor. Using a custom-made mould de-
veloped by WAAK, the process can be
completed in one single step, ensuring
optimal protection against water in-
gress.

For open connectors, a multi-step
process is required to achieve full en-
capsulation. In this case, at WAAK, we
commonly use an angled or straight FCI
connector. We typically use this type of
connector to connect the PWM signal
to a speed-controlled water pump.

If you like to know more about the over-
moulding of HVAC cables and wire har-
nesses, make sure you check out this
dedicated article.
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Testing

For water tightness testing you can
rely on international standards. Gas
tightness however requires specific
case-by-case testing.

As this requires a specialised exper-
tise, WAAK supports its customers
by providing small-scale test setups
to evaluate new concepts. This ap-
proach enables an early detection of
potential issues, which in turn mini-
mises the need for costly modificati-
ons at a later stage.

Conclusion

Ensuring the production process

Once a concept is validated, WAAK ensures its consistent and reliable imple-
mentation through a structured industrialisation process. This includes:

A clear and accurate process description is created to standardise every step
in the production flow.

An FMEA (Failure Mode and Effects Analysis) analysis is established to identify
potential risks in the process and define preventive actions. We do this in order to:
= Systematically analyse possible failure modes.

= Evaluate the impact, cause, and likelihood of these failures.

= Define and prioritise actions that mitigate the risks.

The control plan, based on the FMEA analysis, outlines the necessary steps
and parameters to maintain process control. It includes:

= Defined process parameters

= Inspection and testing methods

= Frequency of checks

This ensures that product quality and compliance with the customer’s require-
ments are guaranteed at every step in the production flow.

Ensuring water and gas tightness requires specific expertise. At WAAK we support our customers by sharing that expertise
with them. As such, we understand that achieving water and gas tightness is not only about selecting the right compo-
nents but also about ensuring robust, repeatable production processes. Through a combination of well-defined specifi-
cations, customised technical solutions, extensive testing, and structured quality controls, we help our customers build
reliable, durable, and safe cable harnesses — fully aligned with their requirements and the HVAC industry’s standards.
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