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DRY AlR
PROTECTION

Diry air protection is the most
cffective way of controlling a
major threat to aircraft—

s e,

Moisture has a degrading
cliect on most materials and
substances, cansing metals
po corrodde, electromes o
degrade and mold o form.

Stondies have demonstrated
that at a high relative humicity
{EH) rates of corrosion are 1000-
2000 times greater than at lower
humidity values.

The impact of moisture-
induced failures and corrosion
on aircraft performance aned
support costs s tremendous. [
i5 estimated that $2-4 billion i
COTrOsion dEI.I'I'IEI.E-L‘ OCCRrs
annually o LLS, military
aircraft. The Roval Air
Force (RAF) has also calculated
that their flect of 70 Phantom
aircraft alone has sulfered a
penalty in excess of 50,000
manhours each year due 1o
meersbure induced electronie
and engine failures,

Ewven loss of aircralt has been
attributed to moisture induced
electronic system lailure.

Arrcrafi are at risk whether
storved or operational, and the
damaging cfiects can be both
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widespread and complex.

Munters Dry Air Method of
protection eliminates the
moisture needed o degrade
matcrials, therchy virtually
eliminating corrosion and
moisture-induced electronic
fauls,

This 1s achieved by supplying
acontinual Dow of dehumidified
(ddry) air v the aircraft,
reducing the RH in and arcund
vital arreraft systems to 30-45%
—quite a reduction when vou
consicler the average relative
bumadity in many parts of the
world {see Fig, 1)
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BEMEFITS
Since introducing Munters

Diry Adr Method, startling

improvements have been

achieved.

B Swedish Defence Ministry
tests {see Fig, 2) resulted in a
F00% increase in Mean Time
Berween Failures (MTRF),
an overall improved
reliability in excess of 26%,
and in increased airervalt
readiness of 5%, which
amounes to one extra aircrafi
being permanently available
to every squadron. All
Swedish Air Force hangars
are now equipped with
Munters dehumidilication, a
One year investment
amounting o 5926000 and
returning a pavback of just
2 4 months.
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The dehumidifier is based on Munters unigue Honeycombe ™

sorption® dirying wheel:

B Process air passes thraugh the drying wheel and lesves the
dlehumidifier as dry air,

B Heated reactivation air eollects the moisture absorbed by the dirying
wiheel and leaves the dehumidifier as wet ai.

* Sorptan = combinedd shacrplion ard pusceplion
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technology (see Fig. 3). The dry
air is ducted either directly inteo
the aircralt avienics, engines
and airlrame (see Fig. 4) or
distributed within the aircraft

cnclosure,

1. 273 pes aircraft without dry air connection, time pericd Jan. 1 - Dec. 31,
1481

2, 10 pes dry air connected aircralt rest), time period Jan. 1 - Dec. 31,1931

3. 52 pos dry air connected aircraft (stationary inst), time period Jan. 1 -

Dec. 31, 1985

B The BAF has conservatively
estimated savings in excess of
$2.1 million will be
gained from
dehumadification of their 70
operational Phantom
aircraft with a payback ol less
than 5 momnths.

B In isolating engine corrosion
as their principal problem,
thie Dianizh Air Foroe has
dehamidified all ther
operational aircrali realizing
a pavback of 7.4 months from
reduced maintenance of
engines alone.

B In long term storage the
French Air Force has
increased the lile of aircraft.
Major cvierhauls have been
extended from 9 years 1o 13
}'E‘ﬁl'ﬁ-
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FIXED WING AIRCRAFT
Dry Air For Avionics and
Electronic Sub-Systems

A closer look at the
relationship between relative
humidity and the performance
of electronics shows why such
large cconomies from
dehumidification are
inmediately attainable, Fig, b
shows how high humicdity
conrondes electironic contact
material and Fig G illustraces ics
cdegrading effect on cables and
wiring harness.
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The combined ettect s 1o
produce large leakage currents
and surface discharge,
sometimes called “Wet Arc
Tracking’.

These processes manifest
themselves in the form of
complete electronic system
failures, leading to extensive
rewiring and damage repair. In
addition there are reduced
MTBFsmcluding a high rate of
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"Moo Fault Found' occurences
leading to excessive
maintenance manhours {(see
Fig. 7).

Major henchits can be clearly
seen from the introduction of
Munters Dry Air method mito
the avienics ol many aireraft
hoth operational and in storage.
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Dry Air for Composite
Structures

In the production and repair
of compaosites, temperature and
humicdity parameters are
impertant considerations it
faults are 1o be avoided. The
wing sections of F111's with the
Royal Avstralian Air Force are
repaired under humidity
controlled conditions, supplied
by Munters dehumidifiers,

Dry Air for Furnishings

Above TS RH, maold and
mildew propagate, The effect is
to degrade aircraft internal
furnishings and sound proofing
miaterials, The problem is
appravated by tobacco smoke
and the on-hoard preparation
of hot meals.
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Dry Air For Engines and | Fig & Carmasion curve fir ivam.
Airframes

Generally the effects of metal
corrosion take 5li:§_;*|:1|:.' Irmg:*r 10
become apparent unless a
pa rticularly ago EREIVE
environment prevails, However o
the end result can prove more
costly to repair and ult imately
mare dangerous. Fig. &
illustrates how bumidity
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corrodes metal. In cngines the % L o
compressor is particularly ' :
vulnerable as moisture horne z S

contaminants produce small
deposits which considerably
impair elhciency. Another
problem is corrosion pitting b e e L s R
which hecomes @ source ol
cracking and fissures leading 1o
engine failure.

In airframes the ‘normal’ rate
of corrosion s often accelerared
by the proximity of Heat
Insulation Material, As the
insulation ahsorbs moisture it
not only gains weight, reducing
fuel economy, but also provides a
constant source of moisture for
arrframe corroston.
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He=la¢ OpPLers are ~.|_4|:|i|_'|_'[ e all
the problems suffered by fixed-
wing aircralt, However these
problems are often worse as the
aircraftare nol pressurized and
typically have a higher air
leakage, thereby suflering
greater moisture ingress. This is
appravated by the agaressive salt
e covironments in which
helicoprers frequently operate.
When lelo on deck orin a
hangar alter compresson

'|'-.'.1:~|'.-i|'.g. mecrsnare condenscs

ol andd, combianed with s sale

content, attacks the helicopler

internal components,
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Pai |LL||3'<L||}' at risk are the
areas uncer the cabin Aoor, with
the avionics |:q,1_1.-.-.._ i|||,|'|l.r|,|ﬁ||
ETHZINE COMPIEssor seclions,
external casing and How
dividers also degrade rapudly
(sec Fig 9.
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MUNTERS WORLDWIDE

@ Munters
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