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I f you’ve been following this series from the beginning, you’ll have a better understanding of
what goes into a modern shell garment. Hopefully you’ll  also be armed with the
information to ask poignant questions before making your next purchase.

In this, the penultimate article in the series, far from being a summary of the previous articles,
we want to reinforce the key points and why they are so important when choosing and using a
shell garment.

To recap, the purpose of a shell garment is to
enhance the comfort of the wearer when they
are exposed to inclement weather. User
comfort means that we are kept warm and dry
and that sweat and moisture generated during
our activity is allowed to escape. Often this can
mean compromising one factor in favour of
another. But one factor is constant, apparel will
never shift enough moisture to stop us getting
wet from the inside out.

In the apparel industry it is often the case that
if a statement is repeated often enough that this
is evidence that it must be true. In recent years
this has manifested itself with statements
like..."the lightest" and "the most breathable".
As you will already be aware from reading the
previous articles, this is the dangerous area of
pseudo-science created by sharp marketing
departments that live between data based
evidence and what we as consumers want to
believe.

The recent trend toward light and fast materials
is a case in point. The past 3-4 years has seen
laminate weights plummet creating a new
"professional" category in the shell garment
landscape. These new laminates promised
never before experienced levels of performance
and comfort. The bizarre thing about the new
“Pro” level of garment is that very few of them
will ever be put to that test in anger as the vast
majority of purchases are made by leisure
consumers who’s biggest challenge is prizing
themselves away from the television. The only
thing light and fast will be your wallet and the
money leaving it.

People may (or may not) be surprised to know
that manufacturers segment the outdoor market
into categories based on price points and user
groups. Effectively creating a first, second and
tertiary tier system of user with three distinct
price points.

Tier 1 Users - $200 - $400

Are the top 10% of experienced users that
understand and use products to the limit. These
users are the active references through which
manufacturers introduce new technologies and
set price points. These are the athletes that tier
2 users aspire to be. Interestingly tier 1 athletes
would be tier 1 if they were dressed in wool
and wore hob nail boots. Equipment for them
is a means to an end, not a fashion statement.

Don’t be misled by this price point. Most tier 1
users wouldn’t spend more than this if they
were actually buying there own kit at full retail
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prices and not being sponsored by a
manufacturer.

Tier 2 Users $300 - $700+

Users in this group are the keen amateur that
maybe one day had aspirations of being a tier 1
athlete. But career, kids, mortgage and a
thousand and one other reasons meant they
couldn’t realise their ambitions. But that
doesn't stop them dressing like tier 1 at the
weekend. It is this group that are targeted and
come under the marketeers spell. Disposable
income and a need to demonstrate just how
“hard core” they are mean that this is the 80%
of consumers that set, support and drive the
technical shell market.

Show this user group a $800 garment and it
will be a fight to see who can get out the
platinum card first.

Tier 3 Tertiary Users <$100

The user group with more sense than money
and disparagingly referred to in the industry as
the dog walkers. Ask them to spend more than
$100 on a good jacket and they will look at you
like you have lost your mind. The “serious”
manufacturers have all but forgotten about this
user. They have no aspirations to scale the lofty
heights of the local coffee stop and don’t care
if their jacket’s colours are five years out of
date, it does the job and performs exactly how
they want it to.

Product Performance

Garment breathability is a myth created by
industry! We can't stress how important it is
that people get this into their heads. At the time
of writing, shell garment manufacturers are at
the limit of what is physically capable with
windproof, waterproof and breathable textiles.
This isn’t the pseudo-science of the marketing
department. The facts are that the big
companies have set up their technology stands
in a certain way. To change direction or add a
new technology vector will cost some serious

money and a complete re-think of brand
strategy. We don’t think there are too man
brand managers with the minerals to do that!

However, there are at least there some
companies that are bucking the trend and not
only looking at apparel requirements as an
integrated system but also cutting new in how
they use materials.

We need to remember that a shell garment is
only one part of a multi layer clothing
ensemble. Before moisture can reach the shell
it needs to be transported through any
intervening layers. It's highly likely that one (or
more) of these layers will have some sort of
functional layer thereby increasing vapour
transfer resistance. Indeed, within the
functional textiles themselves there are tertiary
layers that absorb moisture that alters their
structure and increases vapour transfer
resistance.

Around 10-20% of the total garment functional
area is lost due to seam sealing and accessories
that make up the garment. It quickly becomes
clear then, that the measured performance of a
laminate in the laboratory doesn't mean very
much when it takes on garment form. It means
even less when additional items such as gloves,
over trousers and back packs are added into the
equation. All these additional items cover or
obstruct the functional area of the garment to
some degree.
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Why, How Much & Where Do We
Sweat?

Sweating is the way in which humans thermo
regulate. Even sitting at a desk we are
sweating. As our work load increases so too
does our sweat production in an attempt to
keep our core temperature stable. The type of
work we are doing, our physical condition and
several other factors influence how much we
sweat. The chart below shows typical sweat
production rates compared to tasks.
What this means to the wearer of the garment
is, that apart from the walking activity, a shell
garment even with a good vapour transfer rate
will only transfer a fraction of the moisture
vapour required to stop the wearer getting wet
from the inside out.

The areas of body where our sweat comes from
is also an important factor in shell garment
performance. The conventional method of
estimating heat balance in humans treats the

body as an undifferentiated mass. This
creates several problems especially so
in association with shell garments,
other items in a clothing system and
equipment.

The diagram shows the percent of
body area responsible for thermo
regulation through sweating. It differs
from conventional models in that it
models the human body using data
from the 95th percentile of males and
not as a undifferentiated mass or
series of cylinders. Using this data we
can see that the head, neck and torso
account for 39% of the total area for
thermo regulation.

It is clear that different areas of our body sweat
more than others; therefore it makes sense to
use the same logic in the design and materials
that are used in our shell garments. Where it
makes perfect sense to use materials with
different properties in different areas, this
rarely happens. Some suppliers of performance
textiles impose license restrictions meaning
that optimal garment design is not achieved.

To work around this garment manufacturers
introduced features like “pit zips” to increase
air flow and ventilation in high sweat areas.
While this helps, it can often mean risking
getting wet from the elements while trying to
reduce heat and moisture build up.
A small but no insignificant feature that
manufacturers have introduced are micro
seams. Using a micro seam allows the
application of micro seam tape. The normal
seam tape width can be anything from 20mm
up to 25mm (1”). Micro seams allow the use of
seam tapes down to widths of 12mm (½”)
thereby reducing seam tape coverage by up t0
50%.

With this in mind, it is clear that the clothing
layers, materials used, their construction and
work load all play a critical part in wearer
comfort

Windproof, Waterproof and Breathable

We’re not disputing for a second that shell
garments don’t have a place in our kit bags.
What we do dispute is the claims of the
respective manufacturers.

Over the years many millions of research
dollars have been spent on balancing these
three fundamentals of outdoor apparel. Just as
many dollars (and in some cases more) have
been spent in the marketing of these products
in an attempt at convincing us that one product
is better than the other.

The reality is that we've probably reached the
limit of what is possible using functional layers
in outdoor apparel. If there were some true
"Eureka" products out there, we wouldn't  be
seeing the stepwise refinements of the same
technology we've relied on for the past twenty
years or so.

In the next and final article in the series we will
have a gaze into our crystal ball and take a look
at what the future may hold for shell garments.

See you then.
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